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Abstract of WO03032372 

In a three-dimensional integrated memory 
(3DiM), three-dimensional memories (3D-Ms) are 
integrated with conventional readable and 
writeable memories and/or data processors on a 
single chip. The overall performance of a 3DiM 
(such as speed, rate of finished products, 
programmability and data security) is superior to 
that of standalone 3D-Ms. The invention provides 
various types of methodsfor improving the 
capability of integration of said 3D-Ms. In 
addition, the invention also provides further 
improvement in the structure, circuit design and 
the like of 3D-Ms. One important application field 
of 3D-Ms is the integrated circuit testing : a 3D-M 
loaded with test data may be integrated with a 
test circuit, and thereby realize self-testing and • , 
high-speed testing on the spot. 
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(57) Abstract: In a three-dimensional integrated memory (3DiM), three-dimensional memories (3D-Ms) are integrated with 
conventional readable and writeable memories and/or data processors on a single chip. The overall performance of a 3DiM (such 
as speed, rate of finished products, programmability and data security) is superior to that of standalone 3D-Ms. The invention 
provides* various types of methods for improving the capability of integration of said 3D-Ms. In addition, the invention also 
provides further improvement in the structure, circuit design and the like of 3D-Ms. One important application field of 3D-Ms is 
the integrated circuit testing: a 3D-M loaded with test data may be integrated with a test circuit, and thereby realize self-testing 
and high-speed testing on the spot. 
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(57) ffiW 

*t) i^^.^^ (standalone)^ 3D-Mtt£.. J^^L^Hrfj 7 |*:$H?.itj 3D-M ^ if 
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^ #L # •« * 



=. ^*Afc3g- ( 3D-IC ) #—+A£ *-2.*M£A*.SkR ( 3D-IC £- ) 

*JL-F jL*i*X**AJi. 3D-IC A***- A ( AA* A ) -f^HMMI- 
#A. •fe-TAJfra*** ^H*. W*tt. ; .*f 3WCA*iC, * 
^nxt^FS^WtA . 3DIC # A<5»#-£ % ■ 

.*#»ttife^-f-^l^.*A. _ • ... 

-H-££-£f-'f&S ( 3-dimensional memory, 

#A os ±.¥)=.mfr®& 100, #4^MUWMt ( *» 100 ) - Ji*^ ( 

20a jfb^L^,"30a ) ^ 3D-M X.(laa...). Os -t^T£ ^nVfc-^. ^&!^i£P(20av** 

30av...)^*k,^#^.(20a, 30a...)iMtAfc^4fcfei£«. 3D-M 

^ft^(3D-RAM)^^^-*-?H*li-(3D-ROM). 3D-RAM X^fcag-^-f M.RAM i&^X, 
XA^Hlt4|i 9 Wf lt#fA ( @ IB) . 3D-ROM-=T^A#M^(3D-MPROM). 5. 
'>— <fc^(3D-EPROM), A2ifc&t.^( 3D-flash. 3D-MRAM. 3D-FRAM. 3D-OTJM 

. ajm^awlab^-*) 5,835,396 *Mitt4Hh>t*HF. fi-r^^^^f 

(TFT) It #r«7C,*K S 1CA. S 1CB Id #*>8MG*r( B IDA- @ IE) . 

*hf -fiUfl tft # 3d-romtl^, m^si**** *m*m ( s *ca) AA#^j:#i£ 

25c (@ 1CB) . xj-f -^tM? 6* 3D-MPROM it^W,, :fr*3r#*M4.*(MHitt 
3D-ROMM 22 ( ) , 24 ( fpif.il^L ) ■( AflUM^I 26 

) *A**£# "1" ( m IDA ) , It&^f a 24 ( AitJL^Nt 26 ) 

^4L^i£# B 0" (B 1DB) . 52-1., i£ 3.-fcJfc 26 ^§^H^fehi&#& 20a> 30a^l3]<H> 
^h*. 3B>ROM it^i&ML. X^fHsUB^fcL* W 3D-EPROM -T 

3D-M A^-f&A^ £ ftdMWfc A. -J"&JMf-#-M 3D-M ^W'ttft* 

^^--^-f^iL^. J-^#- 9 a 9^-^^^#7t^tb. (standalone)^ 3D-k^-*^i4A. A 
T»W^«&#2fcat. it^&^'J^ 3D-M/fe^-=T*A'l±. i§.i±J£.**A, 
3D-M lE4flL^T^^S«»MllW-K^J:/^»tM 
>*H«(3DiM). 3DiM tt#*M£tg (>i££., A&*» -srife^±#»&#tt*£*0 iMtd" 
A # 3D-M >ifc fL. ;ML»fl&dS 3D-M -r£:A*ttt3rSfc> #^T#^ 

^. 3D-M ^ 3D-M <&i&, ^«.ri!. T 3D-M A A# 3D-M it- 3D-M £ — 
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*AW 3 - 8 3D-M 

3 — B tt^ifc— 3D-M tf^t*»flH&*A*.. 
*Jt93 ;5 — B ^A^ift 3D-M ^ai^L. 
^JLB^ # j5 — 3 3D-M «A*^. 

4^t^ w % - a # 3d-m mmt&ttTrft^. 

AJ&#A« 3D-M *tfc*^pD-MSoQ***^*jMH»» ( ^ dl ™^. ri J a J?S?S 
memory, 3DIM) . 3DBIT*-*** 3D-M «4*A. A**. THWW** 

& 3DiM t » % 3D-M *A*4*A*A* AT«T^4H»» ( embedded 
RWM, «**eRWM)**«AJC#:l§*ta*( embedded processor, «^ eP > • 31>M 
>eRWM^W: 3D-M^*A'lt^»/<N^^«*«*' eRWM^Wti 

-'*»# 3D-M5fpeP*Afe*. J«T*31MM*^rt*3D-MJ!t*«**BJte*t*. 

—>N^tt eRWM &.-$U>^& RAM ( embedded RAM, eRAM ) . eRAM tf/lf 

-iWWHwi, •6TT«^3D-M««.*AH'S(c«che). *p#ifc3D-M#4M$->r-ftjfr 
X. K ^i^ w t# a ^^>tE^3D-M" ) . eP^«^Bt. Jfc|i]eRAMtm 
dMWJ, MM 3D-M W*****^M«§*M**«HH*-* 
eRWM ROM (embedded ROM, eROM) . eROM— «Jt 

! - #3D-M (#■* "J****" ) "* 

4C 3D-M eP. eRWM *A£-fe. -STS* ( computer-on-a-chsp , W) 

##ConC) . Co«Ctt*A*^-**.**^#^ft. ConC 
(player-oB-a-chip, **4 PonC). PouC T*A *4r#**«f* ( *ff£ 2k S Jt % 
Sfcffl*) , ^^It^MfcjLWJlfUbL^. ROM 

engineering)«M^W. £PonC+, 3D-M J» **HHt» ( ^^11^ 55 

6i -f^-r^ ^^r rfj M Pone *h , &®j&jL#&K&XM > *■ Pone imfcMM&B 1 *' • 
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W^^CiL^J-^ i£#> 4MM.it*! H(de-layering)^Xi5:if ;Wfc*Jfc 

3D-M ahfcstefc* ( fete*ttiM** ) • 

(3D-ROM), >t*A^^^^H*^.(3D-MPROM)^; *»31KM ttifcSfcfc.'Ifc . 

'iMM&£l*,. ^n-ft-^^f l fttt*it* 3D-M .ikW^AJL&^^^HF** ; 

^#^p£?.j ) , ^ 3D-M*t# 

f*^;, ^-frffitfi 3D-M -tiAifcfc*-. &4tft&**A6*iM.ti 
&m&mm&1&MMtittJ&^*&. &1*3r&> B.3D-mfrom t& 

.= *fc*fc###&(3I>-E^M)#ffe#; *J"f Itimm.* 3D-EPROM, *-f-#lft#*fcA 

& ti{ ^T^Jii'li^T^A'tt. 3D-MPROM A— 3t#^i""afa£# 3D-M. 

iMMI**T-^ 3D-MPROM. £ 3 *t>£ 3D-MPROM # * > * 3D-ROM 

3D-ROM *tT»5l#**# , *P 3D-ROM.JI*tt#-^HMM^£'fc*» S^AjMNf 
******* *P 3D-ROM J^A^.^^^^.^^*t ^ ^^A^. 
i5*h, 3D-MffROMi£T^^ hF^a^»U^^:5L^/f^,^#:^. nF^f-ofc-ttSS^f"' 
p ^*#;^M^t#tt*.*X.*tt n #4MM*I&. l«JBt, 3D-MPROM iE^r^^ 

: jittJfe$Hfc! 3>b» 3D-MPROM ^^*t^#^.T^^^-f-^#*l-. iMMMHkxak ■ 

M 3D-M TWiM -f4HMUMfc***A. 

^'**«.#»"r, T^fl 3DiM *.|ftjft 3D-M tir$&lfrm. 3DiM t# eRAM 'TBi'ft 
: 3D-M cache. £-gN*tfMU&, «4^S/A Ji^ 3D-M eRAM. . 

Ifc, eRAM 7 3D-M &4£#— ^-&-&V i£ £M.>^3DiM +-^#Jfc#Bt, 'Sib^ eRAM 

"^+^ /JWJL^^eRAM t^; ^ "iM^t" . J3ll#^3D-M 
SM^^SD-MiL^^^^^^f-^m^tfc, '*ii6iHt^it*A. 

^* 3D-M ifrilSM^M-f 3D-M ^T^A'Ii. ^t&WJt**-***** 3D-M 
JM«f *f"4MtPMH ****** SW^'fUW. *L3D-M ^>J-5Tv^^ 

3D-ROM ittf i£iL*.S*.t&i T«i8.^*iML**»!bJMt** 
tb^^^A^ V R . *^*JL*4fc*J T S/A ^RJWt. * 

jfruLiSj^^g : $L*JL$ifa&& S/A&J m&*>&V T (~100mV)KH£; JE^>ffi.* V R * 
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3&$L&jL&.<&'i$LX>. ^%L&&&- r &fofcii ( )&&&lgJfl~ *L-ffc, 3D-ROM it: ^SJ^L 
3D-ROM iT+J&^#^ #^##h JK,4t~^JiT'MMr^W-ff-«. 

3? T^.i^ 3D-M tf> App#-, Tv^itit— XJk 3D-ROM 3D-ROM P£?'J + 

'fnT^^I -I- 3D-M P*MJ t e.#*feft-3-Sttt*lH&. 4£J3 ECC 3D-M P$-?l) -spfetff! 

<*N% Hamming^) . £7£<£-<fei&+, 3DiM + ¥l eROM «T^^IiM^-*fel^^^i4»*iL 

3D-M#p eROM ^ A— #-*MH&£f«q: 3D-M^^^. eROM 

-^-^^^SfSJ^^SJfcih. dWMMf*Hb9 «*b3S*fciM8rfig 3I>-M; 

iMtXMjLm-fr8uek> eROM. 

3d-m^^— ^f^-4^^^AMtW^. 5t^"*0.«i-**tH^«xtiJ5*.*A , fc^ 

^mrsJil^J-^Cat-speedtest), .J^WMM^jlh #^£#^A%W3HL^ il #i|iW^I$fr. 14. 
*3D-M, A*A3D-ROMWA5t, s&&FI*^J>:i#3!l*f«fc. 3D-M ##SHi£#fc4&tt4M£, 

i4fc«l^*i*, ifcH^-f" 
-5-*|Mf-'f*SS-i&fT# tj*I-i^(3DMST)^"-af-^^,: ^— , 3D-M ^ CUT 4Mfc&—>&. 'S fH 
^T&^lbM^, T^#^^Afe^ti^it*i?.^ii#^al^; if— , 3D-M j&M&tt. 
jLCUT t-j^3D-M^Sfc^#iaA4MR4$,; 'JSLffl 3DMST *^ « >t jfeift-ff S(L« g «4 

iZfrfrm, 3k*a&.$&2Ltil?r-&&; 3D-M*t CUT J&L«*fc*HB>*MM*; J^JL, 

3i>-M , cut # aiikRJL* . 

^I*^mfrA^*i*<UL» t • 3DMST ^AfcJ&i£JL#^t g '%&fc J f fe&tt 

^;M«j£tfL64$ft&aJ-ft« MiM4fr4$AJftjfpAfA«^ft. 3DMST »J&i£T»X/S 

^sfc^-®«i^ t » pp^^^^^'J tfaiifc-f-ifc ( bist aai&MMHaa&aH* ) ^^J^, 

£3DMST»li*i±^L+, *»%A«*^*J|*JH**^*^N4f. #iW«Ti&: — # 

#7iSL&i2L*Hf^, T^-fctlfJ *T^&#3DMST$i&I-&" &*HfcaHtaJ& 
x*Mf— /fcSU5'J . " "spffctttt 3DMST «j-j<**ii£ 3D-M «t*it*. ~&.f&M&&&A 3DMST 

HtfSJ, £.3DMST«H*fl*, T#R«»J^f ( ty*ife*ifc&*4«Jtorti&&*^#a* 
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. * ; B 1 A'A— #'3D-M ; • B IB' B icb ^Jt-f-***** # 3D-M it; 

g IDA. a 1DB ifr&l&iF— "0" 3D-MPROM/t; B IE vfc.*.-«-*t 3D-EPROM 

B2A-B 2c 4L^— ifrs.^|Ul^»awM)aL^jaL*«»-«*B. 

S 3A - *H| 3D « Jfc# ^i£;$i+##KConC). ' ' /. 
B 4A- S;4B'4»^#4«^iiS-(PoiiQ. ■"" > " 
/.© SAA--ffl--5CB-jfe#i#3DiM : **#it*. • i 
B 6AA - B 6CB *t 3DiM ttfc&A ? 

S 8A- a 8B *f 3D-MPROM i«i±^-t^^ IF** n.P ^cr ffl^k^ifc 

^#«B'#W#i** v fiX. 

B 9A -. ffl;9C j6jfc£*t . *M0 3D-MPROM JSL^i tiSt^. * . 

Bm-iiWD#Jt^*.W*: &^3D-MPROM 
* B-llA-B llB^i^#^^^^^^^#^^3D-EPROM^/0. 

B 12AA-B 1203^^*1?^ U«**-«***i*»i« J**. « A 

B 13A-B3 13C^— ^^SD-ROM^t.^^.^^B^^B- * 

a 14A- a 14G J&tiL&ft 3D-ROM # «fe,5g-ik. |. 

a 15AA - a 15AD ^#-t-^Bt« # B 15BA - B 15CC IMfr^'^^^^M^* 
if; a 15D > 3D-ROM PM) +£t*M£i£. 'gE^^at^^-^t^Se.^*. r • - X 

B *h3b-ROM;&+ 4WM*W«*-*H." i 

a 17A - a 17G 3DcM (cached 3D-M)^^--^^^-. .■ t 1 - 

a ISA - a 1SB Sl^— ft&ft -Wfi&m.tfj 3D-EPROM; a 18C #t*5f 
^-*.^^'3D-EPROM. . . 
..... 19AA-' Bi 19G*.^#^*#^*«»W^r*. , . * 

%: B 20AA-B _2pCB*j*j^fr3i^M*l».., 

B'21A- a 21B jL*iWiU&:3D-ROM 7G. 

a 22AA - a 0 3D-ROM tbifi 

a 23A- B 23B JkfilffcXM 3D-ROM ft. 
, , . 'B 2A,jkrr*t 3J>-M *|#(TEC9*<-. _ - V 

a 25A-. a 25dc.^#^#.3d-m 

V B26A- a26C^^*l'*^r^^-^^3D-M, • 

a 28A.- a 'iSC &iaL^ft&T 3D-M #&A<fe*S- & «*(3DMST). • 
a 29AA- a 29BD ft^iWt&Ttf.*^*. 

. a 3oa- a.30C A^Nrti *j^/flk^^;ft^^Wfc*M^**M ^**,*te*f#yfrW. 

a 3iaa - a 3ibb w^wm**^^ 

• a 32^-^— *t "T^^ 3DMST«* . 

a 33A - a 33CB t*t^ft)^i^ # . 

mjh a . 10 n a ioa - a ioed; a ioe ^ia ioea - a ioed. 
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1. ^**jflWM#*(3IMM) 

m 2A A— Jl^*A?H*ll(3DiM)#l«.3? m . 3DiM # 3D-M f£7'J OA Os 
£jML-fe. 3D-MF-£?'J OAtt-&&0M£-*&H&MtOO. #^^^#^-100t^ 
# £ «»»iiL&#^(20a, 30i-)^^ ^ 3D-M jb(lai ...). i£^&i£i&#i^#^i>##bfc/ 

^*L3&tfjM&, #jfc**0s'Mr— #^A4aS-0SC^3fcit#-^^12, 18/70 ( S 2B) . 
ifc^Jkifci**** 12, 18/70 # 3D-M F£?'J 0A^#ifc£t#*%. ^&Sy£P(20av...)#*fc*t 
i&#.l£(20a...)^#J& 1 fe^0s (*>&&«M%#) 

*,&/3 t . 3d-m * # *k.^#£M*jfl £ & ^ w ( 9 - m 11 ) • 

#fcfl$*ttfcte^#-«4'feifc***K ^fc4MM7 5.2^-em. #J94te3£fc## 

@ 2B A3DiM*j7&fcJ&0s ift-f-^®. fc-f- 3D-M 

18/70 ;M*J&OsJi #Ao»*.<p^Te^-t«**-*MfT«/9*. 

^A^#^,*A^OSC. *»@2C^fi£, ^/^A^^OSC^-^^T-*^-^ 
(embedded RWM, eRWM) 80 ^-^ViC*tS^ ( embedded processor, M# 

% eP ) 88 4f-. eRWM 80 »T>X RAM ( eRAM ) jH&LAJC, ROM ( ^# 

eROM ) . eRAM t # RAM ^XJL SRAM ^ DRAM eROM t ROM 

#^'&##S(NVM), dt^MROMx EPROM, EEPROM, flash 3% eP 88 &4£i!3L^ 

( embedded media-player, j^#;#eMP). *lV&*&%28- 0SC ^ 3D-M 0 

eRAM ^W3D-M^^I£>tE (cache) (#vSLS 17); eROM TJJ # 3D-M 
tt%l^fc*M»4WH|-*Ufc (#--&© 25- ® 26) ; dP^Jfl##A#-*-*HW«. 
(computer-on-a-chip)^#-«^it^(player-on-a-chip ( ^J*L® 3 - S 4 ) . &±J&.&m t > 
^#:A*.J^ 0SC A 3D-M 0 3 — 3"© , 3D-M 0 0SC 

'&^ia#^^:A'fe.i^« 1 J^,^:*^^, ^Jogm&T 3D-M # |J 28 - S 33 ). 

A ^-«it#^(ConC) 

S 3A- S 3D4L*£>fr"#-iS*Nf#l» (computer-on-a-chip, ConC) 
ConC 0SC <£~# eRAM 82 eP 88 3p. 3D-M 0 eRAM 82 

86. & g 3D-M &Jfc-?Htt£. eRAM * , eP ft&L. St#lfe*r* eP 3D-M 

^*d*Jt^PUWR«. ^^*«r*#.^^-T^® 17. ConCtfril#t^^#j(3D-M 
0-»eRAM82-).eP88) *»-f^*lih**tttJt*.*jHl ( HDD -> RAM -> CPU ) . 

RAM tf%£rS8MH->t&. (cache). ^ ConC t » 3D-M^-4^, 'fc-dLTff^ 
-f^#:, |ej at, B#lH* r ftH i n**-fc'. •fe-tffr* eRAM 82 cache. j3-&, 8 3D-M 

#lHW^(^)i&4kSt&*a. #. 3D-M /tftf # > cache eRAM *§.*b HDD f1\% ffi 

RAM^->'. 

ConC tt4fcfhrW£f-##*. 3D-M t » &4*—&"T4HME- eRAM *»A& eROM * . 
£ ConC tt^-fH^T&S'J eRAM »t , 'ST^^-fM*^. eRAM t ^^fc^*#l?J — eRAM 82 
(@3A), eRAM 82 Wh>^ E 82a, 82b l*3 (^E82a#^^C,^, ^E82b 
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&U$t$k ) ( m 3B ) . *tf" eROM 84 t», ^-fn^^ ATM eRAM 82 * , 
;&^#£.*jpjL*Mt; eROM 84 t.*Wf ( ® 3C) . #7 «4«*Hfc-H-. ConC 5£ 

-pr^^ifci)h#^^ (@ 3D ) . 3D-M 0, eRWM 80 *r£R/&— 86S. i}L 
U eP 88 tfifcit 86A **Mfc^— **t#4fr4fc 86T, ifcifciMHfc*. 86T #i£*k.£t 86A 
^^^#*#^^#S^^86TA. ^^J4^86TA^^!j^^^^^ 86S ^ 

. i&ikqr&n 164D . , . .4Mft«#^^ 8«TA 3D-M 0 & eRWM 80 t #*4fc# . 

•"• ***t- ( Wflv W- :^Jt-t*#*> c«ncv«*Jfl 

^^•(player-on-a-chip, f^#>& PonC). PbnC^«*HWlS*^ W***^-" 
*b&i£#Jb (^GD> DVD#) iMWf. ■•H*Jt^ftJs*tt <*HH*> 

/ifr*. £. PonC t . 3D-M 0 — *#Hfit* eMP 88MP M^-fe. eMP 

SSDA^^^Mt-f 89d 89a. ^M^iH^^ 

-3-7" + ^fe-J^.^i^^^-« A W^^^*^^^^-^ " £Ifi» 3D-M 

C PonC «64t^*La WiKiKfl^. PonC #J»i^*J!M' , *r" . "-5r^iC^M(wearable computer)" 

'4H4<l>3Mb. .^j&fcffl* : -*^*ib«.*- (Jf JUUMt) . !^ 

. *fr-f<£^ 3ByMPROM^^i^>m^^#^ 3Dm A?^^^^^ 
. ^>J % (de-layering)#^SLi+(reverse engiheering)-f--R^t.&# a ffl'#*t SS^/it*^*: 

te, >rxt 3d^mpr6m .jStAufc*abff*»* ..' '~Ai*,.%.ft&^'fa?^MftM**&&*- 

0SC £ * #?1 ! ^ 88DE #T#fcft#* 85 ( S 4B ) . * 

3D-MPROM 0T&^4>M ^f## v & Mdd >**teO.^AJ:*i tt* 
A**MfedSCX+i£^/t*'. ^5^ 3D-MPRbM^tJ5-i5:it. 

£ 3DiM t» ^#^.*^^^#Bt» &-*F&*fr 3D-M r^**^*-/*^*. # 
^■ lOS. S 5AA - S SCB *Si£T:2*t#*b£.- a 5AA^a 5AB ^-~f|'*^^S:10S 

' 4SJ«- 0s -ArAflL 0IS. a 5BA #>a 5BB *hW#^#> 3DiM 

p 10S <$-f-^ a . ia£3fc*4 1 » ^i£>& 20a ##<J-S5H$ 3D-M 0 0s ^f. fc^*^, 

W fl*&#*4M^*.*fi*£. J i&M. 20a HltA-Hr* C'^*^ GND ^ V*»^**T:U 

. . i S.jHl^^ 20a tJ>X-f|^Jm^ 10S 0s ^ 3D-M 0 ^■fr*L*&^-VU%- 

• . . mh. a 5CA>S.5CB'^^*^*i^^'3DiM a**#i&£ ios ^-f-© a . ... 

'T ' . ios. %j:&>yyij&%>3& os ^ 3D-M o ft v DD ^^.oibi 

gnd ik«oib2Wwii ai ^sij, ^a sba- ascs't , mM^^^m^ 

C. ^a?|^ . . v ; • 

" 20av-20hV. ; a 6AB 3& :. : A'A"#*a& a'. JMH*I*^ T**4#&*A**^«^*.'. 
i£g&/*kiiit* 20av-20hv>X^L##l^?']^J^— it ^.-itat 

" : 1 - " : V. a 6BA - a 6BB'*6il--#*JJBife^-^.f1 &:20ei. ^«ML#it^-T«i#«^ (flip-chip); 
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BGA^MHL iSJL, ££4HWiA#lk4Lra*#Wl*: 20p 20q ZJS\ — 

% RR 20gp, 30p 30q I* 30gp ( 9 6BA) . — W PSc 20gp 

— Wl> 30gp^l^^S:!*SI' 5 rv^^^^— ^o^Gandingpad)201pl. 4M*>S- 100 *f £ 
ft 201pl«4HMt 200 t # 20Ipl'3f*»**tii.il^ 201vl-201v3 #Jj&-&^£.?l & 20ei( 9 6BB ), 
£ %ttJ&$k&4L3&$m&V • #^£.f 1 tt, 20ei ^f-Tia^**^ ft^^, JL*-ML 

9 6CA- 9 6CT«l«.^aitA^#«^4friMl^#&^*^*h^ lI W* 
^^,20a-20h^^M: *F&Ja.A, 20a-20d; 3^*&B, fete3F& 20e-20h. 

#^L^^2tW# (9 6CA) , ^.£-g4l-/&i&i£a 20av-20dv, 20ev-20hv 4Lf«q^ 
-il.il 20gpb, 20gpb' (S6CB) . it^PiiiiJtTt#^.*A^^5i^,ii.i±#^^^ 
■ n, £*h, &J&ilAo#jWd w Tfc*l"iL#jl*. 3D-Mtf d w 

*. C 'I'M.^-^-SLit^ 3D-M ¥} d cv ^^itk,iitit#^,^l8l5£ d a „ #X9 6AA) , itftjt^r«. 

■f-aH*|SM , *tPMOalfc$-— $>-60%. i5— ^r®, &f- 3D-M *WH*Pf ?'Ji^-f *fr 

JL^it%^^i»5&it^'*>6*4frfti^tti*^T^(^Jt^®^*J 5,835,396 #9 14), 

&*%Mt%&M:M&M*Ytfi2Jit£.&> .itfc«4bi1Gafc&. 9 7AA- 9 7BC^T 

i& OR ^^#P4?'J OA. iiMUR^#^M»M>&0rl-0r4, <fr#F4?'J OA -£3TW,&*feiiti& 
20a', 30a\ 20a, 30a. ^M^0.M:{3Oa. 20a, 30a' . 20a')#-^^-~J*i*ti^#^/S:(Orl-Or4) 
■flUB (9 7AA, ®7AB) , 1U&&#&M&fcMlZkm ^^0r2#-%^^20a 
^Ni^^-^^B-^&^^^F^'J OAT; ^OiMrOrL Or3, 0r4 -k^-fe^^. =H>ELi&», $ 
St*J».^Tr«lifc*-f'*#l s MI OAT^^TM ( S 7 AC ) : 121. 12r "STiUL 

3-iL;£j$i£.; ?}i$rX!k&18U 18bTAX*4tJiT«34.; ^**IA-L*Mf#*M*i2ti(ai 

ttJSiifc^Tte^iHM'Mfl OA ft. «k^^r^>&X#«*«^*(F*fe.*ti^#^(*» 
3D-EPROM<Mf^^?M3^» )5iA3D-MPROM^^^) . 

9 7BA- 9 7BC 4^iiT— 3D-M. A^^-fc^T^il. fcJH&ii 
^"ft>£. 20a 30a *^M?i&& Orl', ^ft 20a'#*ffc^ 30aNk^ 

0r2' ( 9 7BA, @7BB). I§]#*k„ Orl\ 0r2'#^WS:^.^#^J 

OAT ( 9 7BC) . ^it^^m^ji^HL^^. 

E. iL# # 3D-M 

£ 3DiM + , iL^-A ConC + , 3D-M Tte#*#&R$-^#*f : 4fcaJL. 

^^E3D-M t^**I*3E(band-gap)-^-f-«Mtfl-, *» C. SiC x ^; Ht^T^itit^^iiA. 
4f^^3D-M^tf+^^#t#C, O. N it^7t^T-fc^1Sr 3D-M 

^fayftftifimfc. 9 IDAtf 3D-ROMJ&22T^#— /g-W&^^#^##> *» 

SiC x (x>0), SiO y (y>0), SiN z (z>0). 
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^— *t^*£/ t 6^3D.M.. ..'Btfi 3B.ROM ^T^'^^ ^ v . 
ConC/PonC t- 3D-ROM ( ^«iLt #^r|-. , V :~ ; v- > . ,-].; H 

A. 3D-MPROM ^ '•' : ^ " ; v ; ;r ''.V.'' 1 '."'* ' •" '" r '\ 

3D-ROM .+ , 3D-MPROM £0^ 3D-MPROM .JjU&UtJLtMF- 

&MX>M8.%~; R'Bfr." ^^#^^fi.^r^ffl ^*^ # 3B-MPROM * J* + > ^ 

3d-mprom & % ^i&itii#^^j^^^.' 3i*ti^-r»; #&?F A 

8B LF :7f- o ^^L^-ilF &;g|#Ul&3E. 3D MPROM i?i ^ 

dfr*ViMM^fcifci4:#** (^20c, 30a) IF. g=l*-t, 3D-MPROM ^T^^ 

^^^^X^-^ff-tr ( #JLS 9 - S 10) . @ 8B jM^- 3JtMPROM f nF^ft v 

-t ( #20cV SOa ) gi&tf 2 #. *t^^I 0.2Stim 3D-MPROM 

4tr&?f a^j^pr^^ 0,5iim 3 *h , ^^^^ 2F#-4#^^-^f^--^..> " 

S 9A - a 9C ^xt-j^il *tJfc* 3B-MPROM ( self-aligned pillar-shaped 1 
3D-MPROM, SP 3D-MPROM ) # SP 3D-ROM tf^£*t*i-t » 

3D-RQM 3JM&OM -al^^W W^^^^PX ^ 
&^/&#|. £ SP 3D-MPr6m;+ , 3D-ROM^^ , &#—&&%rf > ;% — 

ii^f-^^fc. a 9A - a 9BD #1 $/fi^M;&£.&^:, ® 

a 9A &Ltt 3 D-MPRO M ( inter-digitated SP 3B-MPROM, ISP 

3D-MPROM ) . ^^^t , J^&#£3&U&4tf^^ 

& ML 100 ML 200 20a. ^^^^^^to^B^p^^^^fa.^ 

*L»tMB^, ep^ltiG^ ^J^Sl^i-: -IS.«L##vi: ML 100 t ^ 3D-ROM M 22 
^ 'N+; P+ ( &%&ti&&M&m<\ ) , H'J^^- ML 200 t ^ 3D-ROM J& 22'^ 
^>Sr^^^ P+. N-v N+: r ,^4^m M» : *^l 30ci 4L« W&&fL*Sti \ *?£,%>&^ 

30b ^LfSJ ^^TQ^t" , ^jftj^jlfeW^Ht^ 24; ^tfe^^^^^ 
*t^##^,-f^t# w l" .. k^fj, *^^T nF^tr##&, ^>&^>gifca^.# 
^ (^^20a) ^^i, /fe&ft* 24 ^it^"f-^^it^#M ( ^ 30b > l$««fc. 

^ISP 3D-ROM( ML 200 )Bt , 20a _L*»^ 4>5. V R , 30a'-30c» 

Ji^J-^^aii.. ISJBt, &Mti#&M:JLtfj&ite&fc&, 20a\ 30a-30c Ji*»^^i ^ig. 
•fjbW4SfcStJ!l^^>&t*'i *»* 20a»Ji*» 0V, 30a-30c J^V R . 

a 9BA- a 9BB A ISP 3B-MPROM #-J.€Sfc^a . » ^^M-^^^ 
^ 3B^ROM JSC 22 i ^^if'J^ % — 30a — 3D-ROM J8t 22 , 

3D-ROM Jft 22 ( a 9BA ) . — A^JBI 30a 3B-ROM M 
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22 £i&k1&Mr~&&M#J& 26e ( ® 9BA' ) . 20e 3-&%— 

T8L%fr%. 23 $&%\*Jkfrfo 26 fcmm^Mtfft. **hk.»' -at jwmt 23 to 

J*i5.SiNx/Si02 (SiN x £Si0 2 Tffi) » MMHhSt '2tf Itrffc*. *Us, *tnF 

ftV&m$MT%M . M*f "0" ^#>G ( 30a ) *t«**i Jfc 23pr 

24 ( S 9BB ) . . 

^J&XttJti-fr-Jf 23 mf^^-Mte. Tk%—t>\&$tfm9L%frJfc 23 #*ftA4htf 26 

■^T^#^*jttifc#rti, **t*yt*H*M.^4tJft 23, -fa^ff jh£4MWNt 26 _L. it 
JL, £ x 4*4^ 13 24 ^itHfedtiHSA*aA#« ( 30b ) Stffc , 

^ 3D-MPROM &%^-M&ZJZ, 20a 3D-ROM/& 22' 

( S 9BC ). , *>J m % 2J& tt-eufeJS — 3D-ROM 22' , ^ «W 20a — 3D-ROM 
m. 22 ( Jj5^*]-fek^«J* 3Qa _Ufjh ) , ( @ 9BD S • 

^#J> 0 9BA- ® 9BC^^x-z^®S ) . 

_LS£j^£ Sfcft&jNUfl — >MMk# M&j?m.&fc3L 3D-ROM m. 22 , 3D-ROM flst 22 

3D-ROM M 22 . — 22wx 30w ( S 9A > ', # — 

22wy #-f 20w ( S 9BD ) . 

m 9C >&P9^.SJ ^ SP 3D-MFROM ( separate SP 3D-MPRQM, ffi&ft SSM 

MPROM ) * * ffl . ■ ■ t . «f JMUS] S" B 1 ^Hl 27 JL^#^*fcitat#^ . 

S 10A - ® 10ED ^i&i^ 3D-MPRGM( self-aligned natural-junction 

3D-MPROM, SN3D-MPROM) 2l&.X.&ft**. & SN3D-ROM + 

3D-ROMM. ^t^^M^ti^A^^^M^^^ 3MOMfil*$ 

® 10D ^ 0 10ED ^ &#L#'J 4f&tik&te£te % i. 

g| 10A z&faj 3tX#J SN 3D-MPROM ( inter-digitated SN 3D-MPROM, 

ISN 3D-MPROM ) . ft^'****^^ 9A t ISP3D-MPROM, * A ISN 3i>-MPROM 
Sfcfr— JMW* 3D-ROM JH 22. ■ ffl 10BA - S 10BD 4t*£ ^ ISN 3D-MPROM it. 

20a. #<f*7C, lnj >R.^i£# "1" , ^#70 110 -R*-i£# "0" . 

E9 10BA ij ^ P+/N-/N+J=.*L-f ^. J«t-f ^^^L lnj 20a ( P+ 

^ q^^^^-'fe ) 30a' { H °a^ 30al\ N-^ H a a^ 30a2' , N-£ b b s 

>^30a3') ^E..^t3L*bNS-ftj|kJL^A— ll ^P+/N-/N+^lf-^, >^^^# "1" . R 
Ht, N-^ H B B^:30a3'^-^^Ji— >g-^^ 20a'^A^ — & >^ (#JRL® 10A, j&*h«-*- 
*^tfc ) . Xfr-f 'JHfcfc HO W20a 30a ( ^ N-£ B %>^ 30al. 8 b b>^ 

30a2) ^fi]^— -gtS.4-^23, 'fe'fn^lSJ^^ A ft &&#ft?t/?&Mft "0" . 

m 10BA t^^^^-sT^jf'J^f-M-J-ti^^A: *fc*tii#A30av20a» 30a'*'# 

S 10BB ® 10BA 20a 20a 

30a»3tX.*#*t^A— 6^W#A^4S.f' lnj'. H^ifc, l^^it^T^^ 

S lOBC^a lOBA^Stb, &^&fa<i3.£jvJKl J.!>"— ^jft.^^'Jt, 
^30a'^: N-^ 8 a H^30a2', N+^^^30a5\ ^#*|-M30a4\ &*k 30a6', 
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N-^ ^^30a3', :^^.20a^: P+£ 20a2, ^Mt*h20al ? P+£ &Sfe.20a3. ^rj, 
#*H8l30a4\ 20al , • 30a3 foA^ ****** {Sl , * ir 

S10BB f tt£ .*^W«**4t-^*WHK30«3. 30a4>, iSL^S 10BD * 

«^iH^#A^^ti^N^^A 10BB t«#w**t. 

ifc4|^ilt^^y&&:^ii^(metalioni^^^ 

9 10CA - g 10CD A ISN 3D-MPROM (firr-ft^t . ® 9BA - 

S 10CB &T&L$:ftM 23 *p*t nF # P *tt*L&#iM?l^«*« S • ® 1<H?C ;^£*t 

i^J.^23^@^#^#^^^^^*.®®- BiocbA^^H^f*^**^^ 



tsj AW^frW SN 3D-MPROM (separate SN 3D-MPROM, SSN 

3D-MPROM) »>. . ML 100 ML 200, fcttl^flq 

a 10EA- S 10EB^^#SSN3D-MPROM .^^^1® . SSN3D-JiPROM 

t^4p^##>g->SL^*^^^ /jS-<MN*^*H.*«BA- @ 10BD * 

S lOEA ^r-^:^ 20a iM***, 30b & & ; INPWN^fef ^ l»j- ,» 10EB 

;M^i&20a^i3t30b^ « ioec WioEAtt 

A***£***MW* * ^AT^MI 20ai> 30b3. •^w^^-HHfc*^ 
#«, X *>a.^##J&, ® 10EP ^ 8 J,(«p.iil«*fft« 30b f ^ 

7^&#«30b3. &#^J,##/&20al*. •3Qb{J.T.^*J^*ifc#*«#A-f 

ion implant), r u . . 

.' B. 3P-EPROM tL . *" 
• >' 11A- ® .llB ^^^^W^ " £ b b «^^#-^^4#^,^ 3D-EPROMX,. fc^ 
^Tffl lOBC-a lOBD^S lOEC- ® ibEb^^r^: ^ a 1»3<fe>iiti&#^ t**T^##|- 
J&20al. 30c3, jS.^t'&^^Jii^^Mmetal ion implant). 

■ ^'^ilT*. B#RC3tiSJ£.*L. *#iayfc*^A*. ^^22af^T^^N+ 

' 5^30c2^N-^ 8 W30cl ^fHl,(® 11A. @ 11B) ,. ^T^^S 11A P+£ &*k 
20a2 ^,N-£ 30cl ,. lift 2Qa 30cl . 

r : ■• • c. ~ #i if 4*' ••' '"• . • • . • • •; ■ . ■•■ 

$' 9 - m 11 + ^ **IB 10BA - @ 10BD t M 30a' ) Al^. 

S 2A) , 'jW*^*4A4MM*A*A«tJ»**- *t U*. 

© 12AA - m 12AB 30 ^ ^#JU^^. fiLS. , ■% — 30 

JL— mMtkfo, ***A30mcsK^f"*#^'iWN>* '( 301da. 

' ^ S 12AA t > iiiiiu 30v ^JM'^-H^ U 30uc AULjr*t%— 30 ^SLEfc^- 
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i&i. &® 12AB t > il-it^ 30v *W%^J& 30bc /kX^MM^—X.^ 30 

3 12BA - S 12BB 30'#iW#J U 30' A— 

^^j, fcJ£^#^-^*P«4MMfr* (DMMMt*) 30ldb, JLS-^^30mc-i3:f- 
301da, 301db 4^ . £ffl 12BA + > *it*. 30v #J/g $ J=L#J U 30ac'AUi^^— 
J_<£^ 30' £3MW**J». £H 12BB t > 30v *<J Jfl ^ U 30bc»>iUi^r 

T — #P^J^-f-^^ 30mc. 

@ 12CA - S 12CC 4fc.*#— #J U 30uc — # ^£ ^itit^L. 30v /iU£>£ , 

3&A%&£.30, %-$Ufc— £4Mt30vd(.fl 12CA) . i£&t, i&i£^ 30v %>X&£< 30 ft* 

£4Mt30vd 30vl, 30v2. -g-f , 30vl #i£i&jL 30v J^, 

30v2 #— fy#'$L£-& 30 JiUisMUt ( 9 12CB ) . , *2t*"^--a t 30uc' ( @ 

12CC) . ^Jt, -fHfcff— IfeAJWfc^*, Bp^A® l2AA+###. 

@ 12AB W^tiSJyft-^ ^ 12AA XS^IM*. /Ulf 11 30v3 30 

J-^ ( ffl 12CB' ) , #'§t^**HHi&#&^&30.&#3Mfr. 

ffl 12BA ^@ 12BB ^it5^-^ ■ ffl 12AA ^© 12AB-4frX£$fc$M&tt'. 
#cr 30V2N", #^1*###A301db*l*Mf, 30mc. 

jejH^-, •&^-5r»it^^^:-^©'ft ) ^-^(dualdamascesie)^^. @ 12CB>';M^— -fct^* 
-T-»**Jt«"W V m • RM 1 * 30vl\ 30v2 *h , 30vd 

+ i£^A7 — $i&30t.' 

3. 

A*t 3D-M;fe, 3DcM (cached 3D-M)^^L«&#-%^^it. fltTSt-^*^*. #72£.i^ 
J%_, fctf-mmm 3DcM eRAM ^.EIt*SL 3D-M «rfri*Jtffll. &M&>i S 3D-M it 

A. 3D-M^T 

S 13A 4t^ 3D-M 0 # I/O S& cr . 3D-M 3D-M N^'j A^^J^^^ii*.^-. 

**A.^fc*HtJfc*t as 2 ei*4fc£3Mt-$.*D,4, ^*^-f-&4#-^-*#:# DO 8»a;sjfc 

tiki&mt^ RY 6. 

B 13B A— *t 3D-ROM 4* 0 #&4M£K . 3D-ROM PM OA, AA*. 

JS<S/A)#:18, '#M*'feiE.(VM)j te ±fc*Mkl4, ^>*»i2 v V^**tMt*.*«:18\ ^X 
16 ^MUt^lS- 121. *t. 3MOMJHMMfl OA^ JVwL^^OcO^iVBL 

-sM^(30c...). ^m^^SUUt^^!f JH4L*«# "1" ' • 

j^W r #^Mt*t*fc*«*^M 30a-30d 4MJjA*fcfe-frft.- S/A ^. 18 #>taS,Ji^'J>»Mt^ 
^tA— i£#-fs-f- 8, ^ * S/A -fcfe-ftr-S- SE 5 4fe*J#-R*. SE 5 i^Bt^i#. Vm^^ 

12 *ST AJ4.it 21 A. £ RY 6 A Bt , fi^^ * 12 18' 

j^iSES. 4^dteBt, SE5^, *J*ft»S/A^X^.- ^TS8T«^, SE5*tj: 

#Li2Lrfi , >H*>9 • 3D-ROM M> ^ £ * a 16 
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») ft S/A X&Mftfty&fri : S/A J^$#^-?H*P#I*W 1*1 i&*T 

g 13C £ 3D-M:PM»1 OA — £.HW£« 30?. . 

iMfr « # r^t**H 30T -ttf fcAftftft.*- S/A 17T Bfr , "1" ^-ttf- 

«L &^-/L«»^«tSfc* S/A l7a-17d ..tftUfc. ,*N?^?MM*^A 17a-17d at4f*M*. 

g 13Ci£4Sii S/A*18, « JA'^-lffv;**** l?.*#MMfc&*ML** 18.'. ■ 
' v S/A3fc 18 S/A 17a-17d S/A 17TV 

— fett^i^***:. S/A (17a..0^#^^^^^^*^^ i ^^^^ 
V T Bt, S/A 17a-17d * SE 5 #44 , 5 $ 8fr*#, i£# 

V#JH****i ^.HtS/A17T^Bt— JE^JM^ 30T"Ji^*.^.iibff Jfelft, 

-fti'4'j*4fc.' 16 #^#rr£J* S/A 17T 8T SE 5 . fc^^T— *.BT* 

ag- 15T,^r-^S.j*£W 15B. ^Bt^ji 1ST ■Wfr* ^4Kfcf*** 15B ^4- 

^B^^^i-lt^-sES jf«.5t.-5 ; W sdikitrSE^^^^ " iS * ' 'p' 

12 >£#>MHN%5- lie ^^#^11^^^^ iia-l|d. £ 

RY 6 ^ ^Bt, ^H- 12 iMfc, #^^'I Vm«. ! .;# ftY^iUJ. 20a : :^®8t, 

18'i&i±^:& ( Pp^^-f I7a'-17d' ) V M 7 i£*5 

^ 17a'-17d'^^^^ RY '6 ^ RY 6 % ¥]4s.&M-% V$7-. 

13B 13C t 3C-ROM#: 0 ifc'^, S 16. 

3D-ROM ^ 0 .*Mt^*ti^#. PP^^^^i^^^^M^ V»i, JU^fr^Spfc S/A 

12, ^4^4bfS^ <Kf^i£ 20a. Ji6^ ^>a#Si^%>ffi- Vfe#^#.— ^ •&^T^4fc^^ 
^^>fi^,(30a...)ii#^4. ibOt, fit^ tf)$kM S/A 17a-17d S/A 17T 

— jL^Ejt««M«ft 30T ^ ^fe^^^it VT 8T . #U5t*k., SE 5 

*M, w^tfi&te s/a i7a-i7d ^ & ft&W&fc*^^. 

DO S ^ , SE 5 ^ S/A 17a-17d ^MT***^* V r . 

^,ELJ4, RY 6'4i8i> 330-ROM # 0 ^SlMK^ife. i£#&&--'Hfc$# T« 

. S i4A- ^ 14G :®i££# 3DrROM/fe^ 'B 14A - S 14CC *§i&£ *f 

1 J:^S/A^ ; ® 14DA-®-'14DD^ii^— ^Ht^^*-^^»t.^ l5T. S 14E - ffl 14G 
. ^ii--^t^ 4. 15B, "•■ *TTfr*33i%JL#L%>2%r lia ifo V M ^ 14o . . , 

^^JL-^-{i^(30a> 30z). — 30D tt^L'fe^'^it^ S/A (17a, 17z)4uWi£4£. *3E 

30D ^VAVl* ^S/A*^, ^4&4Ni ^^#-^^.*t^--^ r f laD. ^.*ft + » 
30D. -ihtt ^JMt^^A* ' "1" . ^'4^***: ^ ^4A4L« . 
« m 14BAgJ£~ M.^SlAjmrTC^si,^ NMOS *f 51a> Slbftft&^&ft- 

fr', PMOS #-51d, 51e J *L 4>a^ Vs/a GND. ji^fj , 

Vs/a^^N^^^ ■4*.*^. 4>3-ft^r b ii.it NMOS sic ^4Si*J***. ® i^bb 4L* 

— -tfLffl ^ S/A 4t 17C ^.tt S/A.. -...«fei£^r— * NMOS 51g 51h 

ITU; ^E.ij5-^-f-i5-'^.i2^T , NMOS 51g ^E. SE 5 i^Bt^:^ , ^Wfc-f SE 5 $L4& 
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J.^"S/Afel7C — ^3tS/A. it^Bt S/Ad£*fJMf. Slu 51j 

17TL, 511. 51m*h«i£*n»- J8l*HteftN NMOS 51k £ RD 4 4S*lT, 

«&#H 17TLjfr* (-W-b) ■-. 

S 14CA A^^^.^ S/A4£ 17C <W@ . @ 14BA ^tb, "fc-GUS £.iM35^ PMOS 
St52d> 52e-f£#fti&. -feiff-^ B- ii.lt NMOS 52c ^B#.#fcN&, S/A 

o+, o-fiM^*^ B *fc* S/AfeA— 9 14CB — «. 

^ s/a nctfjmk s/a. - -iUNS- 52f ^ jMfl&gtf* . ffl i^cc 4t-*r 3 — -fct/fl jj5 

J— il^S/A^17G'^^— JWS/A. S/A dte#Jpt#. £#jWM#3F:tel*. NMOS 

52g £. RD 4 . # J-^ S/A 17C'vfr#- ( -f-lfrflS ) . 

m 14DA- ® 14DD^-^#^#^15T^^if.^fcJ-fe5§-15r-^'£IJ./ 1 4-^SS-15B 
^TlKift^it* S/A ^^^.^.ffi- SE 5. £ 8T 'fe^ SE 5 *HtflfaT4$ft# 

s/A-7fd^^.#; ^it— pp/st^r«:*s/A^e.^3!|3*r**riii^. fc-wsEs, ^la 

•#*jMfc4ft S/A #JMf. # 7 £«t*li&, @ 14DA 3D-M t Jf^T — # — 

^H*^ 301", * S/A 17TN&#J2U£.^'K i&S., £.Bt4i& 3QT»-MNT J *'&#i£: 
#^*t^— ^fetf- laT', S/A 17T'&— *U$£fc*& S/A ft..' 8T'#B#Bt, 

W%ib$kte S/A *t*T>X*MUH:4& S/A *$jpt#.-«L«Jt, jt^j^H&ftH. 

1* ».] , ^&H£i£ 30T &*J&& S/A ^t#^7f# , 3&r&4ft#M S/A 

^#ift£Mt. B9 14DB 30T'^ #J S/A ITT'tt ^— «^ 
S/A { 9 14BA ) & & , * o £ M * 51C, ^Tt^A^-A^ £ $U3, 

'fc'f 51a\ 51b', 51d\ 51e?##ifc&-lfc, s£#,. « .S/A i7T»«t— *t««t4t S/A 

a 14DC^— ^^.HtWlST fcj<&S?S-@. #~5tB*-&lft30T'iW*&-di ST'^Jl^^ 
RY 6, « 30T tt«T* 8T *S-£v /^^M^J^ 5d, 5d aUt-feJL 

■ 15B SE 5 ( ® 14E ) . m 14DD A>5 — ^H^B-r 4**- 1ST ift feflS-E , 

gj 14DC ;ftl«i$£, #*Nf'4*&- ( 3DiM t 3D-M «fe* ) 

^J-ft-f- 6E„ £ 6E ^S&t, 3D-Milt>JGWUfc& V M ) . X&&At& 

J§-6E«^, 3D-M fttfe^tAJ:#4fei&. ^ -"«t*f^" ( ^/^NS^-MMMO 
^atb, 3D-M j^Jt'^ifc K ^si" , i^itti^ttiftAlt*. 

*»*^i5C4i-'fcJ*^»*t^** ( 3D-M &i%^i£%4km{ki%&%&%L-ftls0&ikH ) , 

@ 14E^l— dLkfeiSB. *Sit.jS 53a-=T^l>t feSSLS$i«.^*l'*3t3ft. 
>£. 5T ^7— ^.^C^L^ii:^^ NMOS 53b / J.. ^ 5d ^^B-t, 5T |fc#iHJ- SE 5. ^ 5d 
T^^Gt, SE5^-*k.. 

@ 14F A— # 11a. £ RY6 itjfcr, NMOS 54b ^t^it, 20a 
^V M 7 M 20a'i$ JL RY 6 ^'f&Bt , PMOS 54c 4fc&i&, 20a ^*,>£ V R ^.#-. 

>i^S!] , V R Tfife*fl -f* ^ Vdd ( 19CA) . 

9 14GA— V M M*414. S/A^|SJ^ S/A ^ 55a, (-£- 

55b NMOS 55c ). S/A ^fe^J ^4^>Mfr A*fc«L^, V M 7'. 

— dfeTSMfc-. Vm-Vs/a/2. illAJ^VM^A.** 14 V M i 

9 15AA-S 15AD4Si^.#:^t.A^8t^#44.. lSAA^fri*.,' ^^^20y_L^^. 

A^j- J. V R ^ , 20y ^d^ii.it^&'f lyj 5^^^, 30j 3t*L . 30j 

ik^(V M )if % . S WifeA*^*Lf' * Sfc^-tt^ 30j ¥i *i — 

^LiM^= te^^fe^ljC fete: ^^,20x^^30j ^^^LljO '(XtjS-f "0" 
it ) » A^-tti^-=^L^ lzj lj2 ( -1" JH%fG ) , '^^B4p#.Mt 30i ^ 30k 
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it„mtfl&><&-*L%- W lj4, iatJLMLfil tfl&&r*L%- ljl.. 30y±&4L&&i& 

ifcfc't * "f V M , jgRMttM^iM^II *J 20 X w20z:^^ Vm, %$$*t 

^fc/f lzj 30j Sfc»HW*&**i 20z:^. ^^^5?t^^30j^^^^##^ 

g 15AB 4.-^ *^^%ABt#<IWM&.^Nfe*^.- 30J -***«^y* * 

^«^T,'.-».#^1. S^feLf lyj f:**^*.* ljD #JLfc* 

S lSACiM^*^ lyj # .«*J*(IV)4W* ; . 
lr. TiXW B**^*)*^**^ #&^*^AV*V; ^^^,?V * 

, ; /f^VR-VM^Vb*) = (ArwL-l)x/r(Ayb«) « iVwLX/r(AY b e> ' $ ^ ^ (1) 

© 15AD ^^ft^^^Vi*^^***4**^ A yb.- 

•^Bt^x, Av b ^.i±y T i .s/A;.^iiiA***tiii , m%i£^n^#i^m^>- 

■ fa$k® 13C 14A» ,#r~ *; JM&** 

i^^M^CCl^^^7.m^.^ f 15BA 

30a ife-J^M** 30r. 

^AV 30a . *^-3M£^jMfcv, ^Ay 3 a r -AV30i/2-( ffl l^BB^ ^#^^^%t^K^^^ 
30r lrC fc&g»Jl* A-&«Jj ASCAr .PU5P£ .^£*dr*., 

@ 15CA 4L^# 30r. ^*&4BM£#^;3^ 

S 15CB 4L^#~#^i&30 r .>% 

#^2L^ 30a#^il?J ^. ^^30rl rfij/fc^ 30r2 

..*«...- r30r2 iA^C#t^##^ 

@ 15D 3D-M Pf *J t"**^.-.«^M»^N-^^*#.-^**^ 

j^^^ Dl. D2, :^^^lat ^^^^^*^r^' 3E ^.^! 30 ^-. 30D 
^jfriS-fcjMi* 30D1, 30D2. ^ 3D-M:Wlt^^— 30T fcft %%^%&&< 
tt^fcBMfcft 30TD. ^— ^LBt^^, 30T ^^^Jfc^ 30Tlv-3Gfr2r. ^^-^^ 30TD 

4 30TD1-30TD 4. iS^^i£^J£^^ 

^ s/A i^RRft. '.i|M?*-..' : '&&#k 30D 

^ 30a ^ «jfcW*i-30i© ■ii^it^S^Ujti?.-. ■ 'V rV^.M^ . 3 ' 

-.->. • «^ 30D 30T -Cl&JMl ^«!4M«^fe».V 30D 

■ **^^'*;*«s'«.*-s/Ai ii*ft*:^A«*x^^^ji^*.^^*^^ : »- 

itBt, * S/A ^^ft^^Bt^^JO^^ S/A, 

.•: . S 16 >1— 3D-ROM 0. t^^^^ ^ ^#*h3bar it#^ 30a -t.^ & 
feit# S/A 17a 6$ y*: : ^itBt S/A 1 ^,4t^f" 
/ £^#.M30Tii^S/A t7T, "it^¥^^k* S/A^r^%#. SE5*Ut4j 
j^ifr^it*-S/A^i6.ifi: ,^Ht*Jx, r ^^^^ 3QT')lfe^S/Ai7T'Ht» it^-^^f* 
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ljC. 

lj4, 3D-ROM^M^^fe^. gAM^tt^^*.*-***^^ >M=Ji^k 
%.-$T**tmtfl3Lgr*LfB.frtil 3D-ROM#l, *4U8«L*'Ml5l*W'blWt*»*^*t*«' 

£4H***,N-, fit *fc*-*ttfc*..- 

# T*^*^ 4iHLl^A**^(«toctnHiiilgr«tlon)^R* 3D-ROM **ftelfc#4flL#tt 
^fc. SJ #MM*^****U*f**** 3D-ROM*##). 

B. ^Mfci&ilH'Etf 3D-M(3DcM) 

5&4^£.**-. 3DrMT«4f*UH***i*» -ftJ-jy^. Cached 3D-M 

( flS## 3DcM) ^.3DiM ftH^^W. •fe^Mr— 3D-M**— Jf^UMlti eRAM, 
ii.i±^^.3D-M^-ri5-Btf«l^^-«^A. *i*HP'fc***» 3DcMT#*#-HM* 

eRAM 1&A£.*fA%-, 3D-M eRAM *L_t, JL eRAM 7 3D-M£fc 

>MHfr. £ & 3DcM t -f-#Ufc# Bt , ^^eR4M +-f-^., *» tt ^t" ' *• 
'■■jL*^eRAMt*;.*» • JM*«.3I>-M +">***.. JL#— A-&frft%ufc eRAM 

t- eRAM A3D-M^J cache. *• "^t" . 3DcM ttlH*#N*t*eRAM 

iyatl^, ^iE,**jt3I>-M *» t" . 3DcM 3I>-M#I 

eRAM Jg:*^*,,. ^ttf-M^fc*-. il#T«^-f-^-^8t«. 3DcMtf# 

eRAM&*l. 

3DcM «**f1f-^-H-**tt *ife41*4H**W*#*tt. ffl - S 17G *t 3DcM & 

'&fc4^4fr/sJfctt. AS 73. 3DcMi£j£^f&-f cRD 75. 3DcM Ifcigr^-ft^- cRY 77. Bfr^HT 
-f- CK 71 5Mt#*fr £ DO 79. 

® 17B A— #fr 3DcM OC ^ESJ . .3D-M 4* 0, ?'J^%H-70. eRAM 72. 4s£-*4 

74 76. £.Jb#<{N + , 3D-M 4£ 0 tf*.'Jvl 1024x1024. 

JPMIT Jkit 2 ( AS 73 10 ^[13:4] ) >^ 3D-M P£?'J t Jf *.* < 1024 & ) # 

70#4M&^*fc£t2c(AS73 ^^.4^3:0] A % ( 1024 <f£) t«fet— ^ (■« • 

eRAM 72 + fcSMfc 74*E*| 3D-M4£ 0 S!| eRAM 
72^tf^t4&i5fc^. ^^^.^A-i«Tv^#^^^W@ 17D ^MiSL^i5Lit 
74. t£ ife 76 *^.«"rfj 4t» 79 A*- & 70 & eRAM 72. 

9 17C jM^—sH* eRAM 72. *^-t*Jfe# R/W 74r H'-t/i^ttib^ HM 

72h. 'SiE^^' eRAM #fc8Kfe. 72D ^— eRAM #£-4fc 72T. eRAM .£t#4fc 72D 3D-M 

, eRAM 72T ###4H!M* £ *T>& eRAM &4&# t *#«*it#*-.'- 

'SMfc-Wt, eRAM #t**72D^*.*h A 64x64, eRAM 72T 8x64. AS 73 

[13:6J#1fr 8 HL 2a #<f&£ eRAM 72T t > AS 73 [5:0] 6 eRAM 72 6* 

?'JJ&*t2b. *eRAM72^T— Hi«.*72C. *-**^Bt, •&# eRAM #£& 72T t 
*L#«-72to^J*At2atb*t. *»*.'&'in*R, ^P^t» JJlltt-A 72h^ft; ^J«I» 72h 

@ 17D 3DcM tf) -ftTkmt . *A . cRD 75 ^ , AS 73 #.iH5'J eRAM 72, 

eRAM 72 afcA.***, ( zMfc 91 ) . , ft#r WM ^ 72h ( iM* 92 ) : 

tfcrt^t , J3'J Jl^r#^ eRAM 72 + * A ^*fc# 79a iHJ'J^ iiS 79 ( j^* 97 ) , -*RH A cRY 79 

(^98); J«**J^3D-M*0 il&-£HtaT#3fc: ^ 

RD4^-f- («93) ; jfc;&JW.3D-M+-fc*— #aLARY« (»94) ; ilLBt, 
eRAM 72 iJtA.^^^ , ?'J-^^^- 70 it t ^'—4"^ 79a 2b eRAM 72 ( # 

Jg^ 95 ) ; , 79a iL 79b ilU'J^T d{ 79 "( ^* 96 ) , #iM.di cRY 79 ( 98 ) . 
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#H 76M>«t**fe«-»^79» tt.*.*- HM.^^lti*^ ) , £ &&#St- 76M 

fcfclfrlb 79 i|t |J 7» 64 79 a ( .iM***IN* ) 4^ g eRAM 72 79b 

. Kp<fcb|jMht , 3D-M :*L**W «| eRAM eRAM 72 

ibft^iMfc* **. . ,9 17EB 

17D t#^ 96 ^^P^. £-3D-Mft4MfcT*.S) eRAM72>#, *a.eRAM ( & . 

17D-«'#*91^97*),M^..^*M.$M. AS 73 eRAM 

72, *H*#t ( «96#>f. HH-*it^^4h.?4'tC^r--^»(M.-#:-f--72h 

96b) , eRAM tfift&mJk 79b #jL^ii^-jl} 79 ( #^ 96c^ . .9 17EC^^^ 

fiWNfrn 76T, ^^^^# eRAM72^:79b;#-*» r , i< ■ • 

9 17B - 9 17EG &) i «m&M* u , SMfclfe J? : ( 1024 >&) tTf^*— 

(64^) #J_#]J.eRAM72 + ■ < 

**HbT V Fp^{l{^Ji^^*5fe4r#«JJ-eRAM72 t. . *X&M* ■ 

17F4U5*-^H"GU9 U %&W >® 3DcM. .^9 W*Q$*r> 
2c'X£. AS 73 • 4 ^,>«^ti^^^W^iiv^fli^^^^^v "^4 
•■«Mfr*$ifciM*B 17D 5f*9 viT^*Sfc^*feA^**W'W. 9 17G.*.*-^fl* • 
ihj^ifc^, ^9 17D*jMfc95#— £.-&%L94&, - &74'*Wfc*(T. 
tfck jfr _L«J9Mr**$Jtofc ( 95a ) , -*ilt--^^-*i*»*MWL*ii eRAM 72 ( # J 

J&95b) . *5.#*95a, 95biS»J 2c!i^J*3Kfc**/ft ■.(■#* 95c) . ^ 
£-*P£*J & eRAM 72 t . 9 17H *XJLM*. ti&MUfl eRAM 72. £tt$ijfc«|'t' , i: 

eRAM m&Vt 72D ^jfc*^ 64x64V m&&&#f* ^eRAM M S . eRAM ^ E.% 

^•J^ 64x16, #4H*^'*** * t tt>W»«24 ,m 'f&fcA -^*L#^fti 5 

,,,,; C- ,.-i*HM^>.:-x^ ,,v; .••^^ - , v' -'v - ■ J 

3D-EPROM ^^ A^T^^. ,^-7.^««^»^Bt^» >h^H*ifc*fe#.ra Bt.lfe 

3D-EPROM 7t lcb #c lcc 20c ^L^ tA^-iVpp. 30b. 

30c %J£j$M/ 0,. iTp ^*mifcJtihi^#a^ Vpj^2> B *»^t##^t lcb, 

lcc Ji^^AVp P , .ifc*^^Ht^. ^T#^^^^-L^*4^ 0, ^J^* 
- *tt+4mif*k ( -9-18B )•' T :ftst^M» =70a>?^70b. ii^ifc^^ 70a. 70b 

2C ) ^iq^.^^^^:70a V: 70b.t, 30b.» 

j*>tmm i&ti tLifciLJZ Vdd/ 1 ^ Vp P . i£m&*t^iMm^#tf 3D-M 

6^ 3D-EPROM 09 3 t ^ PonC ) ^.^ii •fe^rrH^Jt Ji.E^^^ ( >^^H"iL^tW ) ? 

:^.«.^Bt, .^x^ «t^ j^-itft^^Eafe, .\^^* ! »sMr**.- 

. *&wm&&itmimto+- BAte&&^ 7op^3d-m.. a* 

■*M*«.^^f-JMft#*»^i"- ^^^r^^i -#i&:^^#-^ 3D-EPROM*.^, 

. . xr^^w 3D-EPROM ViMi.B#B w4m m&m&.#tfcflf t 8T%'p. 



17 



WO 03/032372 



PCT/CN02/00703 



mMrfr^&& > /^3D-EPROM t (^JL&I*) — ^vUlJC^ PCT t*fr "fa&^foM 
tf® 8AA**©39A, *S^> «W^t^®ifc^®> + 

:fcu@ 19AA- S 19AB 0h*, 4MiPf ?'Jtt^**t 3D-M fl^*******.**. *fr-f 
^i^^'J > 3D-M&#^*^i>'*#^N^'J OA (S 19AA) . 3— Xj-f 
*#JHWJ. 3D-M*it*^«L*toW^^0A»4AI(Wl9AB) . B^teP* 

i9B) , @JHi-5^^>^ig.i±^ l J^^^wL^^BL^4l.^ c A . ^i&it#&JuMfc> iy BL — &JtP^ 
v-hj.iv), A^wL^r^i-^^'T. 

iV^/K^rCV^/KKR-ni-MFTy/r^FT) eq.(3) 
iYw^^^-f^St^-^^^^*-^^- ***> yttJfciL-^'iNlJUUPW: ^pj^te^t.B. 
V f (*»~3V) ^Ti^^^^J.*.^. V r O-0.3V) . i&m-fi^-S/A^tflMm. Eq.(3).# 
3D-ROM bWffcftW. Wil-it^ V R ^^ Mvl. T^iS-Jt 

m 19B^— *t*£^3D-MPMJ. ^.jtb^^'Jt. N B i>Nwl. W^i+T*J'^ 

3D-ROM J&itf IV #'Ji-^.#M # , #L#*fe5fc I, (V R et^iSL*.-^ V dd Httf I 2 - 

NvKUZ-CA^M^ApfcZ . S 19CB. S 19CC^— # Vr^^*. S 19CB 
AS-fc^S. Vr^^H^R^^^IIA^*.^ Fr. ^-«J3%#^ 
(charge-pump)#«:it. S 19CC A— Vr/ 6 ^^ 12R ^^■^SW. ^ 
V R >* & 12R T«Hi-f Os t . 3D-M OA T3r. 

*^*L4W**. ^4b«UA3±#^^R^i^'«i*^ (S19D-S19EC) ; - 
^MMMWtt^tf^R^Ju^^^ ( a 19F- @ 19GC) . 

ffl 19D ##^=*4fcJBU**fc&. ^MfcJBt38-M-i^^ft«feK38a. 38b. SttltfW 
jt*f^*LttiiJ5'J . £ ***#33ri6j 37a &£=J»Aite. 38 ( gpXU&P 39a S'jAfc o 39b ) , 
•fe H-*«S| JrfUfc 38a, #^iSJ»J *J& 38b; £ — >?T & , £ ^ * 3r & 37b ( ty^Uft * 39b £| 

39a) SfcffrBfr, 'feAiiS'JifeJft 38b, &>£-S-i§J»J JfcJI* 38a. i£#J4Jj*& 38a. 38b 

31*. ^**«*#^J^««i*W|-- S 19EA-® 19EC 

. S 19EA;Mrjj?— #^*L4b3D-ROMM. ■ «^«>ft3feJft 32a. 32b, -S^^'J^ 
* $ ««SjH*f-. 32a #&*t*b&£, 32b ^&#*hA^-^r( Si y Q. y , 0<y<l ). 

*»^f- *Mfc£* ( Si z G ei . r , 0<z<l) . fi^T + 

■ftMMW, — *L4fcJBt38"Tis*fcJ#: (4N^K» ^32a 

^— J^JHMMI-. ^^32b-^— ; ^ISJ6<|^#*F 2feJt32a^-** 
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32b W £ A , ii^S i?eb • 1 ) ; M BL#***l#. 1. *r 

0 19EB JL^ 3D-RQM ft. 'dUMH!^' • 31 3D-ROM At 

32a ^ 32au. *t*^*^%*Mf.^ ,(^4^3^# 3D.ROM ^ 32 6* 

> 3D-ROM jft-32 W-JM?; ^/A4^33L.*f 3D-ROMM 32 ) *^ffc£#*fT8lA» 

!J»»3MtdM^*#N:«> U .*.HS**> V,. . , '' V • • -v. . 

S 19EC riMfe^f*^*.** 3D*ROMJ&, , 3D-RQM^32 P 

J&32p. ^32x^11^32^^^^ A 

" U***. 33 ^^© i 32bi.. : 

— >Nf& mt~&te%t ft ^ 33t> •&£ — ,^4^i ; ;rfe^4^#— t^^^ 

'-•^4ai*t*siULfei ■>• >\ ■ -t i -; ; :--?.-;/;tvi i^as-.; # £ 

32bi XMMm- # 3D-ROM J&32ck**&&'MS. 33 sfc^> ^.# v #,lfcNa^fc#tf * 
*L 31 •32ti»*#*t^ J Nh.M. @^,>^/ML*S. 33^ 

IS , irpjsuS «*b 31 JMM^?to33M&^ -TSM** * 

*i3i nit^^mkiL*, 33 ... , , ; >. 

5. ^it>;&iMw^% . ;\ ,. _v,.\ „,,, J: * 

^^^^^^^^#^#f^«A^, 20AAr$ 2008 ?*, 3^M P£?>J 
3fr 1. 4P**r**2<M S 20AA) : ; > 2,- 4#^£%2Q ? ( B 3 20AB )% 3. ^ 
^,*fJ^ 30a ( m 20BA) * 4. ^4^30s ( @ 20BB ) i 5 5. SD^QM JtSLfa 

( @ 20CA) v 6. 3D-ROM fL0L&)*b fo ( ®: 20CB^ ; j ; rt ^ ? i 

*t^*H4km 1 ^ 2, ^*^.«fe*ikMl*b«b 44^4fel«.3 ^ 

^AAVbe^.-^S/A -^lMNUh^» ( S 20CA) 

^*A^-*t|St4& : ( ® 20GB) .* .St^^».^S^«(#% ^fe.S ^.%,**^6. Jit 3D-M 

; ,. ^^iLM:3D-ROM^r « JL^#i3P-ROM WH^^i^M ( @ 

21A-S.23B) .. 4fi*IUrt^4^i ? ^^^^•^"•' fcJ "^» 

JE 3D-M PMJ t 'e^FS-f-St^** ( ® 24 - ffl 260 , . = . 

A. iL^:3D-ROMiL vj \ 

3D-M PM»J t ^^^^^i^^^^^^ 1 ^' 3P-ROM ^"Ht 
k**.*L«% ) > ^.3D-ROM t : ( 3D-R0M M ) ,: : "4 3D-ROM»A^ ( * 

.^.3d,rqmMtS#) . it^,C^3D-Rd^ 

3D-ROM "^In^^ ; ^li. 
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**«#Aii*M*A*it 

# T &ft 3D-M tf^AA* . —XM 3D-ROM ft* « 21A 

J£3D-ROMtG. -fe^T At*. 64, 3D-ROM/& 62, tk^M. 60 66. 
66 *-*««Ut* 60 65, •6*]*StafltlU ft P )67 US*.* & 60 ^ 3D-ROM 

62 ^ft ^^f-© %T&Jh& 62ti, 3D-ROM JR 62 jfaAfc*?*. 64 AW 62bi. 

M^3D-ROMt. J.«Jr— «P^««.>Hft60 4J.^— *P^3D-ROM«l«2 Wftfltt* 
A ( ® 22AA - ® 22E' ) t 3D-ROM ^^J.!>--^^^P ft-^A<fe#. 

■sMp^i*.*Ul.is*-#it««*A*A^: ^it*i15^*^«ft?rs^#*. -Jfc^M- 

621*iMJM» 62bi ?] - Jlti » W^^— *^^(duster tool) + i£*T. 

@ 21B^i5-^^3D-ROMit. 67 ASWt^ T nF^P#M&Ko *fc 

**.'J^«S-««.3t* 60 ' 

S 22AA - m 22E»A***fe 3D-ROM # 2 flit;**. £@ 22AA t . W * 

fe^A*.*a- 64, 3,D-ROM m. 62 St A.— ( *PTS«.>M* 60 ) ft 
ftSmi®£f$M. H*. 621I*'AJM5 «2M 3'*N £3D-ROMJ& 

62 fc1A&#J&. 60 ^fHj^Tv^^T— ^^^(etchstop layer) 60b ( S 22AB ) , 
22BC+*&i£. /8t3frit** J 64, 62, 60b, 60) *p-q-|«Jfl**fc##A^A. 

3D-ROM*£#J. £@ 22BA t> — *P^Afe*L 64 £S 22BB t > — ^3D-ROM 

J£62«J£. S 22BC AS 22AB #.«60b *tq-|SM** 

3D-ROM1&62, #te4L£«lMM***Mi<l*-. 

«£L« 60 A^^Jt , >M* & 3D-ROM J* 62 ( ® 22CA - 

S 22CC). ^^^^^^^*M.MOS Xt;^*>^^#^-(post-gate-oxidation). ^ 22CA 

AS 22BA t W ' — ■•paA'MB. 64 i!.i±&>fc.#-;3r&#4£A4bt 

68d @ 22CB A® 22BB t S » 3D-ROMM 62 iS.it 

#Vfc^&##UM^ 68d. B22CC*S22BCt«i****^»^^*»» 
*p£-*M*J& 60b &MJfiA&*f-jrtt!ft*k&fr& 68d. 

3^A**L64 3ft.4fH*#*. ^A3D-ROM^69 (S 22D) . fc^ife*H&ft«- 
^-Jfc 68, ^iS-itt^ ( # P ) 67, AUS-S-fr 65 ( @ 22E ) . 

®22D', H 2ZE*A#*^AH'21B+*lt3I>-lM>M^J*«*4**h#*- **A 
3D-ROM^69^, 68 £**rt*-fc#A«*4h* . 

23 (S22D') . 4^^f68*i^^#23*:*^*fl-frtf. *H&A^h* 68 
«LS.^ 23 tfnFft'B 

23 J*q^A^P 67. *H*Bt, W&#^38rtfcfc£#JWh# 68 _M$jk. &Jfc-f-#- 
ttftVXfy A^ 65 ( S 22E' ) . "" 
B 23A S 23B ^iMS*!'**.** 3D-EPROM TO. 3D-EPROM 

vXfm^A^A. £@23At> ♦-WJft62a-(t-r«i«.3t*60^A*«.64iL«, "SA^ 
—ftft^ A ; 62b ^faaUU*. 63 4*1 65 4Lf«J , •fe^f'^ 

&#Ati. ^S23Bt. **5W62»Aisi-#**fe^A^A«*; A*4U!leb^fTR«. 
■ b. 

Wit* 3D-M tfA.M 5 -, a-TiSA'fiUg &^^(ECQ^/A5C^-%.^. 
S 24 %JF— & ECC 6^ 3D-M. it 3D-M ECC 3D-M # 0, fj^S- 70 

^ECCfcSMlO. >^3D-Mfe0t. ^4fr^m.-tlt 1024 •fe-ffl^A 16 >h 
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64 . ft* Hamming ^♦^•^ff-^Hft^V'iMHMFMJs*^**** 
l6x(64+7) = 1136. &T&m $- 1136 8 ^ii?.]^^; 70 79a?, EGC 

110 #i£ 71 '<WKI^aa**J*f« >&#&#M£ 79a. * Si ;■• . 

(mux)116S, 116Bv 116W ^^-^5C^*^, 

^•JC**** 118B.^**«**Jfc* U8W, #4ji^#J#l J£-f JMMIH*.., <M!Mt*<: 
^£t£HIL #*ft*feflMMM«*fc (dWfelftitv .«J*dt**MMt. 
&. ^»>NJfc4t^— >f^te&^#B#. ^^l^^^j&^^lfc^^ mux (116S> 
116B. U6W)^— ^#T^(117S. 117B, 117W). ^ mux i^t ^(115Sx^ ll5Bv 11SSV) 

4*&il8B>9 25B-& 25DC +:&&; #IW**!^«W &L 

A@ 26B- @ 26C ■ * ■ r ' : * ' : >^*"k % : > 

S 25B ^^^^^^ liss ~* ^afc**-*^'**! ^» ; fcfrJV«*fcfc^ 

m&fc^ms- vsi ( i ti^kfe7L#jn)b&ift bsi< 

>6#bsl»^H4lH£tfsi Cite) . a >" **V 

jft 122s V AA ^s ^frMWtmi^ (-fr ltr) &&. m&tir> 121a y 121c. 

#%^'J*k,ai 2c> AS2 $-M2% bsl, wsl Mftbsl'* dsl. #*M*121D* 

H- bsl' ( 6 & ) mux H 6S l^fciY dsi^#i&.£ mux IMS W 

->NfrAJ* 117S, £115S tm^iH00jmW^i^^ v ^^^ * Vsl-^liMMSr^ 

muxiies^i^t^rk^^r'-' 1 -- _ _ 

@ 25C 118B: *£*W****^4HH:* ^ 

. vbi ( i 4i ) isfeM^^fMfciW'M^*^ ''4*- 

ifcfet^ 6 &\toVfr*\#M dbl (1024te 

, fjUfcit 2c bbl mm bbl' v dbl . 123D tm. bbl^-r 

#. mux 116B tf*«*ifeB PMft :«K i -dbl ;:t^*«W#!I.IW»M**?. 
mux 116B 117B, £ il5B Wj^TMHMaJM**** 79^ ^ r > 

S 25B - a 25C ^4HWMfc*-f «*«fr*r#" .3 >K ■*timm3BSM&M&MM 

m&fr^mk) kMrFM eRAM, CRAM t^#^^ ® 25DA^^T^h; 

«^^» ^ JC^^ii^: 118SB, -i.^>ti4^, &Pm&!mT&i ^&ff 

4-&\4z.£]&#l 120S jfp^^^-* 120B, ^^n^J^ jE->H^J^#^- ; • " 
. , • W4iLZ\4£3k 120S ■ ? ^**-«##tt* ; 12«fife ^M#^4fcl2<»^P^*l*N*- 

4^4Ma###*#i^* ti W 'etaUfcm*«rli|JMt-bi (io#) . #^ ws ( io#i;) 
jfi>»l4M ds (i>^) , ^^ - #tt:#^-il«s ^**MMfcir ** 

( PP eRAM^If^) V 126S 126a tMfttJT*^**!**^**™- 

'4L**V^126a«^**«i*H X^^125d ^^, 

It^Ht^-f- ^12Sa; ^ 125d Ifil^^tm ^^4^*^ 

79'. 4t^^^#^M^^W*'( i2Sd ^ i if^i26b Wtb 125c — JL*t^, 
125c ^#^^^f*to^^t 125c.- ifcit^^^- : i26c'"#4& l25c «*lft.-H«ll«ttft« = 
126e Ito^ Ws 125e ^ : AS 2; JW iis 125f eRAM 72 AJ9i0j^ .ds 125g 

, eRAM 72 D,^;^# eRAM 72 ' 
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&**|4Hfc 120B ^frJK-flflMH** 126B. 126B >MH«4l. 

*^*1#ia-?H**3lfc<i 128d ( 1 ) iSt2L*lt«l^^5tJ Jfcit bb ( 10 4* ) *MWJ db ( 1024 
&) Mm^M&£\&%>^^19 , &> 128B*H***I4HH.. 128a -ffc/B * 126a * W « 
•Jttffc*. *:fr*4*127d#*lt, -H-it* 128b -ft—JLJt*»128B«*a; 127c. 

***** 128c «L» 127c «djbbl27r, ##*«tAeRAM72ti***A[9:0]. 1MB* 
#M AS 2 M. db t !3t«l«*HWt 127g ( 1 4* ) , ###a§~£- eRAM 72 «^«fc»« D, 

jgi*1HM*j*fMUM**«#fc*. -t* 25DC. 

^iUM"*.. 3*t*MROM, 32L#-£^£. ^OA. **3D-M, 
*»tr^rSt. 3D-M ^-W^l^f^RWM (J ?P 

3DiM) , 1RWMT«UB'*^M- *fc3DiM fc-HNWtfJiSW 

# Tft-f Ifc'fHI-*.. 9 26A *Nfcfr£ 3D-M * tt-jH**" 

-*fc#t^.«jfc*.#J5t 3D-M 3D-M **1 t . 

-3D-M 3f iOL, 3D-MX (*» 20S10] ) 4.*-** A < *» 20[0] ) J^HMW**.*. 

*##*-160a*#20474atft#, H- 3D-M^ 1024 4**titv *t 160b 
3D4Kff20S[0], 20S[1J*. *t. 3D-M X 20S[l]tf3L^ i*^*£Ei. 
— *3Mtfr«*fel«la rt*A20[0], 20[l]Ji««f*«:***-lhBm* 

® 26B- m 26C-4L#«#*W5W*. It**!.^**,^**!-^****-. B 26B T 
^# > -*W»J%*166«25B-'B25C#M«l, "-&*HN&" • 

to, ^HT^^^ 3D-M vwl ( Hi ) ■ ^JR.*-^ 

: - : *UMft*MMf**wwl (10*t) iM-A^dwl (1024 it) . #*MMf#****t* 161s 
cRD75#ii£. £4*Bfr, ■*4fc*.l«a*#.AS2Jt wwl, -MS#, *|*M&2c4Ldwl 
t£s1} 64<tM3b& 117W, #vfe*lMNM*-* H5W «*^T#»A*»**. #£*. *KJF- 

&**-, -«j+*IWt#*WHNfe. J«^***rtSMr*^3i>-M**|+* 

*tT«#3D-MJ^j»m*at^ (#j^ai4DD) , ^iMfciM^ifca.. 

86CK -**#•** 164D *~-**t*Hfc* 164T. 860 ^Mf RWM, ^^-JM,. 

3D-M0^^86OMA-^—?m^86S. i£SL, 3D-M 0 J}*Tft-**2W 

1020 # Riooooo oooooi-Riiini noil], -frUtek. 860 4 4f R[1HH 
liiooi-Rriiiii mil]. JfcaMHfe*i64T*»i*r-*#*. •fc«*#-#>?H*- > M6S 
tt**ii>fc**t. *n»***. jt#^«»it--*a*^*iMfc**#a**. 

164T «flr*J*£t 86A #2frAJ4.ittta 10 ^ A[13:4],**frA 86TA# 10 #.TA[9:0], 
&in^&%M&&&&%- 164D ##£fcr-v?Hfr£jS| 86S **#«**. 164D 
*M»4b3EJfc*lJ«t 86S *.«J&*t#*&. £ fl*5 3D-M * *aJ4.*t«^ 3D-M 

0- 86A A 00000 00000 (^164Ttf# 165a) , 86TA # 00000 00000, 3D-M0 
t^^ff R[00000 00000], PP^*. £3NBUfl^&JW> #***»*#** 860: 
86A A 00000 00100 ( %? 164T ^vl-ft 165d ) , 86TA % 11111 11110, " fcftrfHNUfc 860 ^ 
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4f -Willi imp], *p*NWI. jWMfr*T»»4M-'flyi^4Mtfl t ^-.«.. *kfc3FiSlMtit+ Cone 
(.#-J&® 3D) 4^£^t.-= > >'.': . ' ' 

7. 4k^.3B-M#tl*^(3DMST) 

. m#^<MMU3# a ^^-3l^^iS:-H-(Design-for-test, ffi.#£ DFTiiti+)""#*% 
^^i^#^t&^j|iiL^(muxed flip-flop, Mux-FF) f ^A^-^#^(scan 

chain). £«W±?£t. *&#*AJHi*&*<IiiPMt test vector ^ nvy&^t3&&., 
^^•#toJ-i* <&*S- ( ffi CUT ) \ti£^4MU~tthb 94ft &£(output test vector, ffi 
OTV)— S^A^a*!**.,- #4^i^^(tester)1'^^*^^c#(expected test vector, 
ETV)i&#l&&. OTV ETV --JNtt.COT&iijfettft. 

@ 27A GUT Ocut. %^^^HMMM^ipeKned stage) Sl-S3..^— 

^ Sl)^ ^>Mtt4t»(01f » 02f>X;2L— i£#fci&R *HlN), 15"— ^(Sl)il.#^5g-R !£K1N) 
Wtk^— i&(S2)/&;£il(03fl#4^ #T#tf CUT.ttffl 27A 

- @ 27B -jUMUNli DFT 6* CUT. £#©27 A t 01f-04f Mux-FF 

01sf-04sf. m 27A t WjSt^a*r<fc*W*fr INv 2N ^feSS-l*^ T2N; 

Mux-FF #4&v^D> SI * a 43*S^3&^(SE)" ^*]: . SE ^I&Bt, mux-FF + fifeM. 
,*&^'fr*fc*frX.D; M SE ^^Bt, *fe^#*S^XSI. Mux-FF 01sf-04sf if JMB 

it^aj^— rrv 002 i&i£$5-AJ& si o6si #r^, OTV006 &#rsfi *& so ooso % & . & 

1*&4i4rif.» ITV002 tfjftfiLft 3, OTV006 #&£# 1 2^ . : 

a. ^pMST»i-^^#E,^; . . . ;, 

S^.f6«lMft*t#^i«JfriR^ testing). .*ft4MHM&: 

3D-M CUT *A£— Jt. ^I^i, AA*C3D-M £ 

CUT A— # 3DiM ( *JUS. 2A ) , #&A3SF3.*T GUT ttJ&B^-W-'lMM- ( #-&H.2B ) . 
$k&JS, 3D-M-^ CUT4LfB]^r#.^^ti (^JLS 17) , ifc^^ifc^aL^itfi^. «. 
. .93. JL, 3D-M jt# CUT .4$A* *..*Jfti, : : $Utjfc. ifc^ft^IMM** Jfe-f" 3D-M itf |j 38>J 
ft ( 3D-M-based self-test, 3DMST ) V . i v * 

. .J=B*_L, . 3D-M PM*:— Jt*aUWyh CUT > CUT r-^^£^l*J« 

4a^«Ai^^ie,3<r^-^, JNir-ist£tjk -MLiW A' 3D-M PM. . 3D-M # ?1 a.# 

^— Jt**Jf*i#ri«fi*lMti tL&&!ymjfl>&&. &r-*&&., & CUT j£f-Jl#Ht, 3D-M 

at^TiSMHit'-f-i^*; ffe^LM*^-**^'. .*t^CUT jEf-^Bt, *fei#MMfe 
.&£MM J*' 6E a *J 3D-M iltV "#L»r . ( #JWfl 14DD ) , ^ HHMM*. 

@ 28A A— # 3DMST ^A'fc^X 3DMST-IC ) ft-feS , @ 28B # 3DMST 

"^i&tfi&M® . 3DMST-IC CUT 0cut, 3D-M Q frW]T&$z.-i&tf &- ( test-vector buffer, 

'flMto&'TVB.) 206. 3D-M 6 ^ftl^'Ji^k^ ( ITV ^ ETV ) . TVB 206 -fr* TTV W% 

' % 202 ^ETV H^E 208.3D-M0 206td ^T^!)^^*^ E 206 

t • *fe ITV 002 T^.5j ITV IfcJt-B. 202 ( #^ 222 ) ETV002 T*lfJ ETV 41 

JtE 208 (#-^-224 ) CUT Ocut .# ITV 002 is:^4f S!j OTV 006 ( 223 ) . 

tbig.^ 210 Jfc$£. OTV 006 ETV 008. ( i^* 226 ) , A^^*4HSff 

Hr^*fA>M-^»«l( #3£ 225 )^tf ^T, : 3D-M :J*JtV#*Xif-* 222-226, 
jtfj 3DMST ^J^^( #^ 227); ^^^T, CUT ^ii-it^Ji* ( #3&228 ) . 

! S 28C 'tf<W«it^;^^iM8tlS-*& 3D-ROM ^ l^?'J OA TVB 206 ^ . '•fe-ffjife^i 

;AB 28A- S 28B > ^'#J* 222, 224. 3D-ROM OA f^^-^^r^(20a)jfp^^-<2. 

" A(30b), - v>l« ^^.^^It^— (lab-laj). t , — ^^(20a)_L«.^ 

^'^J-i^^i:(006. 006'). - %to4$^^5 4ilMMfci*, fc^V-ttirv^ti-ttETV. 
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jfibkL 2 2c, 006 *fci!jL TVB 206 t • TVB 206 t . lfl-lG 

ITV E 202, If4-lf5 ETV H>t E 208. 

0 ^ 3D-M 0 % TVB 206 &MJ=-&tf]1& fe, 3D-M t flM^*^*"^ 
it^*-^/iiitilP^#^#^-J- TVB 206 t . &t<inZ.® TVB 
206t^«*^lfl-lf5^^S^^> *ttifc*re**Atf CTJTJtffrW*. * 
i£. 9 28C * , 006 JL*»*JI|#^«- 70 iMJ'J TVB 206 t • ^ -^K*** 

006 &M3%— eRAM + , eRAM 1 31*1 TVB 206 ( ^-JSL© 17 ) . 

m 29AA - @ 29BC ftatfc^M* 3D-M 0 t /5f*tt»JiMfcJ&T*. J- CUT - ft 
A^-ffT^. ( S 29AA-S 29AD) , **iWcJH«^MMM*atfc**+ 5 
ftA-^fT^ ( ffl 29BA- m 29BC) , *P W;v£.«&4Lflt . 

m 29AAjL$4T*M*M&.& (serial test flip-flop, SL-TFF ) >h£*fc#l, *6 

® 27B +-(*JS <tf Mux-FF #1 R . 9 29 AB A— -fitA £4tT$.tf 3DMST-IC ( serial-load 
3DMST-IC, SL-3DMST-IC ) . J? ffl 27B * SL-TFF Olsf SI OOsi 

-f ITV^Jf E 202 # JTV 002; jfHs. SL-TFF 04sf^^tfe SO OOso JL^-^ tj -f ETV 
HH* E 208 # ETV 008 Jfc^L; #T##^- CO OOco iHJ»l^a)SiR^ 00pp, CUT 
j&£iiit*»ii*. ITV E 202 ETV WCA E 208 3$^^Nt*^ ^##Ttb^i 

(parallel-in-serial-out module, ffi*M>-PISO). -frfi**** 2021, 208o ^'J^H^ Etf 
4t CKI 202c. CKO 208c #>M^Tifc?T, *5TA. 202td. 208td ^J>|#-f-4f*tMfc*M* "f" PEI 
202p» PEO 208p tfl&#]T&*T. ^*6 3DMSTSW*Bt, 00cl OOctr 

JE*. rtaHH^^^CKTOOct if#:||00ctr^.#— >h3D-M Afe.it. 

S 29ACASL-3DMST-ICiKj— *hH\#ffl. CK\CKL CKO-ftflft 

ISJ^BtW, PEL PEO^^^Bt W. £Bt*tMTl-T3 f , $#T&4£#M#^ 
SE 00s ^ ^ , # n >NitM*|-i*&* ITV(n)«*JMMM>«t SL-TFF 01sf-03sf + . £l*Mt 
/^4&T4Bt, SE00s£/f&, SL-TFF 03sf-04sf 4£^*M^X3» X4. i£*$m*lt>vX3. 
X4^ITV(n)^^^^-12N t OTV(n). OTV(u)£kH1*$^ T5-T6 

x£*.#ifc, ETV 208o iU. JM**-*^*^**** 4 ^^ 

M, "MIlA— *J*fl to STC. B OTV 2, *#£Bfr*ra#T5-T6a***bft<# 

*. CO OOco 3j-**t.*fc T5-T6 «^3fc OTV B*4t*#. St*«I, *#-**fl*<Tl-T4) 
t ITV(n)5tt/^ ETV(n)£^ -=-*iiMI $(T5-T8) + A . 

S 29AD 3DMST-IC ftg&MJM W 00pp. t > 

— ^3fe OTV frNt^ ft , *» OTV -5 ETV ( ^ OOco # "1" ) , *]ffc*J OOpp 

P/F OOpf "1" . ■&&&f&M OOpp 3£-&-#<iN*1l 208pn. iflt^- 208ctr 

jfctM^H- 2081t, ^^H^^ibBt^*^ CO *t « 208pn 

ft®, OTV -H-*t* 208ctr i^^-^mMM^-^^^^; 2081t 

S 29BA - @ 29BB JL+tt$T8MSL& ( paraUel test flip-flop , PL-TFF ) tf) ^ 

^^3fe**J. PL-TFF Olpf^— «JfrtftffrAJ* ER bb«.«-jb flS8 CO. ^IjER^ilt^ 

*. D Hk&M-ib y ^#t4Ma«i*t. co . It#i^#^ pe ^^LJlkiLS of 4t4fc 

3D-M«^«4*ifc*PI. ffl 29BA^T— ^^:00sw. >^*.^-iE.f-^.#8t, 
5f^:00sw*2.tb^.^00xo-^CUT^; ^»mi±^t» ^ 00sw ^il.. 

® 29BC A-H&Jfl -^^tT^.^ 3DMST-IC ( paraUel-load 3DMST-IC, 
PL-3DMST-IC ) . iOL , TVB 206 K , *»A*«"# CKP'^^T^#» 

^■{b^L^LHt-tl 1 CKP ^HWTat^f . ^ TVB 206 + ^^-^*L*(202a-202c> 208a-208b)#.^l 
B^jp.^.^^^ PL-TFF 01pf-04pf t • S ^ PL-TFF 01pf-02pf A CUT SI , 

-fe>fn^*h®^ (^JLffl 27A) , «fctfJ*ft£tfm*HiL, '*LR PL-TFF 03pf-04pf« * 
ig.^^- OOco iHJ-^^M «,a*-. 
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••'» • PL-3DMST-IC tf^T^S 29BD + tt^H*.**-.*'.*^ CKP W*t^4T. £ 
tx, m 3D-M t ? #*iWa* 206id *i TVB 206 t • £.*Ht$* Ta f\ , /f-fftftvMfe , 
PE--M, ^f#«^,^*^^#T^,^ PL-TFF 01pf-04pf t . ITV202a-202c 

«it CUT iS^^Jll^*. OTV. £Bt<ifrfl*J Tb fc, PE fite, ^ OTV «^^,T— 
PL-TFF 4*3WHfcff*Mir. — «HWI * FTC 4Mp 2 ^&Mt##. 

B. 3DMST *J 

i&*ML-fl t , 3DMST W'fcfl^Mr ft-9WKB9 30A ) , : i$&*TMM 
mi& ( ® 30BA- S 30BC) , #tfcH"-»rf* ( B 30C) 

• «*U€**^?fr^*49-5lWfe. B 30A^i*.-iL#^t S *K*tt 3DMST-IC. £i£ 
t . 206tda, 206tdb jjfc^jWT^i ITV 206a, 206b . iaL^T&i^A^ 

#i£^ft^ ^^^ CUTOcuta, Ocutb T«*"f-4t**» ^«^««j*BtRI . \ 

^'^^-'^T^r# ITV ETV #^»-ft^-. a 30BA4&i£— £#S&^ 
^-f-Sflifctt 3DMST-IC. ^E.^^^']+ , CUT Ocutm 6$%A- 002a ^m^Mt^, 4fr& 006 
4^*t3M** .— * * «^-Hr**-0«8 * ITV 002d 002a/#*LS. CUT 

Ocutm. B 30BB ^— jft^^^^ Osg. k^itr #*Hk* Odac »«3& 
(mixer)0sm. #. - ^#4^^ Odac # ITV 002d 002a'; »«S0sm# 

'feJ»— &».002cw"*£-, ^r^m^m^^ m^ ^TT^' B 30BC Ocutm 
♦ittfe******* 006, JftWt* Odac'.# ETV 008 #H*A*H*H*$ 008a, 

■'*«Hsnb«L*'2ia« *t&&>, «#«ljfe*LJ**. ooco. *fciHs4£S- 210a -r^-*> 17c « 

m 30C m&—£M*?M *J*#L(PCB)# «#tt/3DMST-IC. t» PCB 268 Rfe^Jfr— 
3DMST-IC &Jt 262>K d^^fcS/t 264, 266 3D1VIST-IC 262 ^ 3D-M . ~. . 

3DMST-IC 262 •:^«H*^*. 264^A«;««**** ^ 3DMST-IC 262 

jt#*h&^PCB268 **.**fe ®% 3P-M;^*^l, 

>&B 30C# £*fe#J*» #~ 269APCB £i&268 J^^#>fM&a, *-=*.' 3 . 

261 ^ iMt-3DMST-IC 262 ifc^M****. B ft 3DMST-IC 262 
> 3D-M «»J^-#«*«^, ^t^W*^ 3DMST-IC 

262 i&i±jk-^&^T&, J?'] PCB || ^^^i&3tk,iifc#, 

c. 

# t 4>4f*#3D-M t W^B&iw a 31AA - 8 31AB >' 

•*( B 31BA- B 31BB) i - ■'■ ■ 

B 3lAA^.— ^A*aH*«:#W'3DMST-IG. 4@ 28A >b^., |ECUTWA%f 
-*/i*ai*JS* Ode (data de-compressor), *t"A*#H»;ill**&«*'Oep. 3D-M 0 

ITV .-002c, ■•■'^featlfrX«b*^»^. Ode ITV 002- 006 

4ffc^^SOcp^^006c^^ETV008>b^.- • " ' * _ 

B 31AB4L*^*Xft*^*'Odc..^^.iF^iLi« :, 0dc.- ^E..«|-*W, 
'ft-^ SL Osl J1S , #*#*fc* -002c TlM-tML?* 01if-03if + . .^.*]*J» t . SL Osl % 
LESR*^* 0dc ^it^tolgt. »A*.*JB.«r*-6qi -sT^^#^*f»( signature 
analyzer ) . t 

' B 31BA- @ 31BB4Sil«#ti^^«l^*; : ■*^***^«AWT««i 
!> ^^•^•f-^, 3DMST> **(BIST'«J'i*); ^^^^^■^(external scan test, 

EST Sti-ft)^. «^*iM:^«iMB«l*^lt^<|.^#*i *B.-31BAW*. 

( > ram ^ ) "^"^ bist an*; ..^MJ^Jtafc.W^flMfc-H- 1- ( A*-*^ 

^ ffe/^SH'-a. )*TiM5 3DMST »t*. iL^B 31BB /fr*.-****^ 3DMST 
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BIST !*iL#-1A+4*&Mi*M*J* EST**. *4#Ti*FHfc*#*lttA*-. 
-S-J3.J, ^8U8 3DMBT ******** <tf£#tf + *#«$****> » ^ 

^**&4wfr , **' i 5"#* t . 

D. 3DMST **#"SpfMAit 

A 3DMST ***«+. *»OTVJtETV**i#, #»*r"S"*fc: — CUT * 

«3DMOT**«T#A. T^-feUS "T»Pf*i»tt3DMST**" , Bp*»3D-M*#. 
jH-*«*«3MI*frii#(«32) ; MCDTit# --lfc«« (*«***> ■ , *P*t 
pjUiit 3DMST ^J*tf # A ifc EST «* ( B 33A - H 33D ) . 

B32 4*k-HfeJB «TfMM 3DMST *** ****ifcJ?*3T***XW 
3D-M^. A3DMST***. &**T 3D-M 0 ^4f»J* ( #^ 231 ) . *** 

vr«ii.i±— tM«^i^A'^«tffl^M>3D-M 0 *iHt**( #^232 ), 
Mm^M.m,^4^M^i^k (^234, ^JSLB25A-B26C) . *»H4ir*A3& 
235) , Mxj-CUTifcffEST** (#^236) #»/jK.J**** (#^.237, JSLS 33) . 

m 33A - a 33CB *&idL£ *MMPK>***#<fe ( dual-testing capacity, K5*M> DTC ) 
^&&fc^TC-IC). DTC-ICl£7&iL#3DMST***K EST **. 

33A/**, A*L***Bt, XfrCUTifcff «-Jfc«E.*r . PP5H-jMi.it 3DMST ****** 
*ifcff— J*LEST»]* (#^230) . *raS^^lfeii.3±EST*J*, UtHL-^AAA. 
* T «*L***»lfr EST ****#'« , A 3DMST **Bt,T#fl*****< questionable 
testvector, QTV, Bp OTV i» ETV *#H#** ITV ) ftfrT& < #* 229 ) . £ EST 

T^^*QTV004****(#*229C> . 
© 33BA W DTC ^ fett SL-3DMST-IC . 'SA SL-TFF OOsfc <H» H. 

if*iT 00ml* G0m2. £ 00ml ***** SL-TFF OOsfc 44 ITV A 

^ £} 3D-M 0 ft ITV 2021 A*. I] ^**0U****U& ESI OOcsi. 3 . 2 

00m2 **A SL-TFF « OOsfc t ** **#•# OOeo CO OOco « OTV SO OOso 

fl 33BB £M SL-3DMST-IC ft— JS&nM 00pp'. 5 B 29AD ^|S]^*tA, t, 
QTV 204. * QTV *-f*3S- 204 QTV **t^» 204a-204d, el*. 

£ *Hi*JMUM-» 204af-204df. QTV Ait 2QA?fc# 3D-M 0 Ait 2 
OTVt^X208n. 5iX, OTV 4 ETV * *ft#*ft. *^*;**2 

CUT*&«fcft. -!t°-#&X>$Li&%- CO OOco # "1" , « 2QA *flti* - QTV Ait*** 
204a, ii»*«2QA*iMU^ft£T--^QTV***. 00pf * "1" , **** 

it CUT *ii.St 3DMST **. _ 

B' 33CA- a 33CB ^i^-*^ DTC PL-3DMST-IC. £#8 29BC + 

PL-TFF 01pf-04pf $ ma***-S-( parallel-serial test flip-flop, PS-TFF ) 

01df-04df i£& PS-TFF 01df-04df & A— PS-TFF ¥L OOdfc. -&*~ PS-TFF jktkM1$-f 
DE[0:1] OOde «**T**^«T*+*^t**-^: *#*A.D; « 
; ^>f#T^ITVESI;^i 3D-M0«.+#T*«rrVM.'fe^--^^*B33CB 

T$LW % t ** 3D-M 1024x1024, ^ ^ 3D-M *J— ^§.-10 xlO . ^ 

>h, 4L-a,^^ + ^3DMST^«fe'M^& J fMux-FF, ^l^-t. eaTttif LSSD *. it 
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(12,18/70), ■ ^^j^^Mk^^M^W^-^r- — *LA^^^^^^ft^^"(82>^/j|fcT-HP6-^ " 
. M#^9.$(£$); * -<•'"• ,^-'.v.^-/ ; .-v. v .v.::;, ; .* , ■ ■ 

6. ; 4M*fc#*&. i 

^T— RAM^ : tf i&XX RAM # 

9. #4&^^#:;i^^^^^^^. p^^^f^ft^ 

(82)W-^M*OM(l 18S* 118B. 118W^ 860)T ^k^X^ ROIM.tW^- 
v .^^.^if^#^/^4^; : >Jri#Jl>&^<&^ 116B, 
116W, 86T), ^il#4^^/T^%iH&>i:il^^^ ROM-t ^^f ^ ^^. 
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10.— *#*E£-f--Mr.: . 

^ — J&Jbhi&#i$(20a), ^tife|5 — *&At&#i$(20a) * — * JL(20w); 
J. ^ — IfcAh A#«i(30b, 30a'), fftUtfl -=Jfcifcifc#**3r % ~& JL(30w); 

^__^ 3D . ROM iC J (lab), #T^3D-ROM;^#--T£'MaU — ^. 4h 
-f /StJtffl^^L^jfe.-**--^-^^ 3D-ROMJBI, fc#U? — # — Jfc*tife#^ 

i£, ^— J*,*tifc4HMa&. #fi£ 3D-rom 

^*^^*^»W 3D-ROM^(laby^r-- it &^(24), £**f 
ii^— Mk,At^#^(20a)^^-^j , TjUf-A^f O «Sft.-|fe*.-f L *— *A- 

seLPx-^^H**, ^^^-^^(100)^^^^(200), ^5fe*^#*>&(200)&-f-- 
* — #^(100)_L^r #4 J-*" — #ri&fcti&#^(20a). 

«^H*», *3D-ROM^(22)^^— i*-^(22wy)^-J-^— ^(20w), ip— i£-£(22wx) 
^>f&ll,*3D-ROM/iil;$ — 

^^—^^#^.(3030^^^. Ji^| ^^M$--#^f^|--** t ^ ; 
(20a) ft , ^ — -*P -f # ■=■ i<k,*ti^#^(30a') 1*1 . 

■SWH*&, #-Jtk»*hi^#^,(30a. 30a') ^^-f-'*-^*!-^ A. 

3D-ROM 7LM+y$-%*& 3D-ROM ft. 

19. *«*UH**- 10 #f^^-£«f£> *#*Ea^E.-f: i^^^3D-ROM«-MT 

20. — #M-iMH*&. — #J&'fca«<io)«a-5.!>;— ^4*.*#A**(io) 

_hj$-# =.£M-#>gr(100) ; ^f^.#>^^^<10)^^-— ^£i&5£(18/70), *^i4.%,*^-^r 
#— $L4£4ii&(30c); «48t»4i*5i.i±— 1=1 (20v)-^ ^fife*:** tf{ A*.**^. 
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